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The  Windowless  Building  at  Hershey 
Uses  as  Much  Energy  as  1,800  Homes 
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SEAL  BOX 


REG  1ST. 


JEWEL 


WHAT  A  WIDE-AWAKE  METER  SUPERINTENDENT  FOUND! 


LOOK  FOR 
THE  NAME 
MURRAY 


“Sealing  is  of  first  importance,  if  you  want  to  detect  current  diver¬ 
sion,”  writes  the  Meter  Superintendent  of  a  well-known  central 
station.  “Of  course,  the  seal  used  must  he  tamperproof  and  its  condi¬ 
tion  should  be  checked  every  time  the  meter  is  read  or  inspected.  We 
have  obtained  excellent  service  from  Murray  Padlock  Seals  and  it  is 
no  exaggeration  to  say  they  have  very  considerably  reduced  our 
diversion  losses. 

Write  today  for  full  information  about  the  tamper¬ 
proof  Murray  Padlock  Seal  which  is  being  profitably 
used  by  hundreds  of  the  largest  utility  companies. 
Samples  and  quotations  gladly  forwarded  on  request. 
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Reader’s  Guide 
to  This  Issue 

Articles  covering  a  wide  range 
of  subject.s  of  vital  Interest  to 
the  industry  today  are  presented 
in  this  issue  of  Electrical  World. 
An  abstract  of  a  paper  by  Frank 
F.  Fowle,  editor-in-chief  of  the 
Standard  Handbook  for  Eleo- 
tricai  Engineers,  dealing  with 
the  economics  of  power  supply, 
heads  the  list.  A  new  and  desir¬ 
able  commercial  load  source  is 
discussed  in  an  article  on  the 
Hershey  windowless  offlce-build- 
ing.  Suggestions  as  to  possible 
ways  to  reduce  distribution  costs 
are  presented  by  a  noted  engi¬ 
neer.  The  much-discussed  and 
highly  problematical  subject  of 
rural  policy  is  covered  by 
Graham  Claytor.  And  finally, 
accurate  and  reliable  statistics 
on  electrical  output  and  revenue 
for  the  entire  country  are  given. 
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Of  Executive  Interest 

Lighting  Load  de  Luxe — Facts- 
on  Distribution  Costs  —  Good 
Neighbor  Rural  Policy  —  The 
Nation’s  Power  Supply — ‘Utility 
Revenue  Up  6.3  per  Cent 

• 

For  Power  Company 
Engineers 

Facts  on  Di.stribution  Costs — 
Aerial  Survey  Aids  Electrifica¬ 
tion  Project  —  The  Nation’s 
Power  Supply 
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On  Power  Company 
Sales 

Lighting  Load  de  Luxe — Facts 
on  Distribution  Costs  —  Good 
Neighbor  Rural  Policy  —  Do 
Home  Lighting  Advisers  Pay? — 
Laundry  Data  Sheet.s- 
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For  Electrical  Engineers 

Lighting  Load  de  Luxe — Flicker 
Reduced  by  New-  Reactor  Starter 
--Electrodes  Coated  In  Condi¬ 
tioned  Air — Electric  Heat  Aids 
Sealing  of  Batteries 
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Lighting  Load  de  Luxe .  29 

An  office  building  without  windows  !  Seemingly  a 
paradox,  it  is  an  accomplished  fact  at  Hershey,  Pa. 
Thlsr  article  describes  fully  the  lighting  and  air  con¬ 
ditioning  installations  that  have  made  this  innova¬ 
tion  in  office  buildings  a  success  from  every  angle. 

Facts  on  Distribution  Costs .  32 

Howard  P.  Seelye  faces  the  facts  of  distribution 
costs  and  discusses  them  from  the  viewpoint  of 
what  distribution  costs  have  been  and  what  they 
should  be.  He  indicates  where  economies  may  be 
made  and  presents  suggestions  for  improvement. 

Good  Neighbor  Rural  Policy .  35 

straight  thinking  on  the  part  of  vice-president 
Graham  Claytor  of  the  American  Gas  and  Electric 
Company  has  evolved  a  common-sense  rural  policy 
which  takes  into  account  the  farmers  income,  neces¬ 
sary  engineering  economies  and  the  rural  coopera¬ 
tives. 

Aerial  Survey  Aids  Electrificatiou 
Project  .  37 

Fourteen  hours  of  flying  time  produced  a  photo¬ 
graphic  map  of  410  square  miles  of  territory  that 
greatly  simplified  the  job  of  estimating  the  cost 
of  projecting  a  rural  distribution  system  in  Polk 
County,  Oregon.  Just  how  much  work  this  survey 
saved  is  told  in  this  article. 

The  Natiou’s  Power  Supply .  38 

Here  Electrical  World  presents  an  abstract  of 
Frank  F.  Fowle’s  paper  which  created  widespread 
interest  when  presented  at  the  recent  Midwest 
Power  Engineering  Conference  at  Chicago.  Pacts 
are  presented  here  to  show  the  fallacy  of  the  gov¬ 
ernment’s  power  program  by  proving  that  the  trans¬ 
mission  of  remote  hydro  power  is  costlier  than  coal 
haul. 

Utility  Reveuue  Up  6.3  per  Ceut.  .  .  45 

Monthly  revenue  and  output  figures  for  the  month 
of  April 

Carter  Field  ou  Washiugtou  Eveuts .  48 
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Oil  Refineries  Use 
More  Electric  Power 

Richard  Henry  of  Empire  Oil 
&  Refining  Company  tells  of 
the  explosion-proof  equipment, 
unit  assemblies  of  motors,  vari¬ 
able  speed  drives,  etc.,  that  have 
increased  the  desirability  of 
electrical  applications  in  oil  re¬ 
fineries.  Small  investment  by  the 
customer  is  given  by  Mr.  Henry 
as'  an  important  factor  in  deci¬ 
sions  to  use  purchased  power  in 
this  field. 


Semi-Outdoor  Steam  Station 

Utah  Power  &  Light  is  to  in¬ 
stall  an  18,750  kw.  steam  plant 
of  unusual  design.  Being  semi- 
outdoor  in  design,  structural 
costs  are  reduced  by  a  s'ubstan- 
tial  amount  as  compared  with 
usual  practice.  Louis  Elliott  of 
Elbasco  Services  will  describe 
all  features  of  the  station  in  an 
early  issue. 


New  York 
Merchandising  Plan 

A  new  cooperative  merchandis¬ 
ing  plan  recently  placed  in  effect 
by  the  New  York  Edison  Com¬ 
pany  involves  a  partnership  be¬ 
tween  the  utility,  the  manufac¬ 
turer,  the  distributor  and  the  re¬ 
tail  appliance  dealer.  Phases  of 
the  plan  are  new  and  completely 
different.  The  whole  plan  is 
described  in  a  coming  story  by 
E.  F.  Jeffe  of  the  New  York 
Edison  Company. 
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Telemetering  Scheme 
for  Intercompany  Ties 

Tennessee  has  developed  a  sys¬ 
tem  with  versatile  characteristics 
functioning  at  5,000  cycles  and 
at  60  cycles  for  metering  inter¬ 
company  tie  lines  where  the  tie 
may  be  located  100  miles  or 
more  from  the  dispatching  office. 
E.  E.  George  tells  about  it. 


T.V.A.  Rural  Lines 
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T.V.A.  Engineers  Evans,  Daniels, 
and  Burk  tell  what  goes  into 
their  rural  distribution  lines. 
They  give  their  reasons  for  the 
selection  of  long  spans,  common 
neutral  11,950-volt,  4-wire  sys¬ 
tem,  single  bus'hing  transformers 
and  a  unique  simplified  con¬ 
struction. 
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OKONITE-CAILENDER  RESEARCH 


Iia5  nQi^Qt  stopped! 


Even  during  the  long  economic  depression, 
large  research  expenditures  were  made  by 
Okonite-Callender  to  produce  new  cables  for  the 
already  perceptible  new  trends.  The  entire  field  was 
covered,  from  distribution  to  super-tension  voltages, 
and  many  new  features  and  improvements  were 
developed. 

But  from  the  first  cable  manufactured,  this  same 
intensive  research  has  been  back  of  every  Okonite- 
Callender  cable.  The  praaical  result  has  been  the 
satisfactory  operating  performance  of  the  many  mil¬ 
lion  feet  of  Okonite-Callender  cables.  These  are  of 
every  type,  in  every  kind  of  service,  in  every  part 
of  the  country.  That  is  the  operating  record  — and 
that  counts  most ! 


for  every  voltage.  The  chief  produas  are: 

Solid,  non-shielded,  belted  paperdnsulated  cable. 
Solid,  shielded  paper  insulated  cable. 

Oil- filled,  single-conductor  paper  insulated  cable. 
Oil- filled,  multi-conductor  paper  insulated  cable. 
Oilostatic  Transmission  Systems. 

Splicing  materials  ( all  kinds  for  paper-insulated  cables). 

Okonite-Callender  is  licensed  to  manufacture  under 
patents  covering  Compack  Strand  Conductor  and 
other  special  features  such  as:  Super-dense  Paper— 
Intercalated  Paper— Carbon  Dioxide  Gas  T reatment. 

Prices  and  complete  information  will  be  furnished 
on  all  products.  We  offer  an  active,  practical  engi¬ 
neering  service  for  assistance  in  the  seleaion  of  the 
proper  cable  designs  for  different  conditions  of 
installation. 


Okonite-Callender  is  a  specialist  in  the  manufacture 
of  impregnated  paper-cables.  The  plant,  at  Pater¬ 
son,  New  Jersey,  is  devoted  exclusively  to  the  pro¬ 
duction  of  these  cables.  This  spacious  plant,  with  its 
extensive  faaory  buildings  and  completely  modern 
laboratories,  was  built  for  this  very  specialization. 

Okonite-Callender  cables  are  made  in  all  types  and 


THE  OKONITE  COMPANY 

Founded  1878 
and 


HAZARD  INSULATED  WIRE  WORKS  DIVISION 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 
EXECUTIVE  OFFICE:  PASSAIC,  N.  J. 


New  York  Boston 

Philadelphia  Pittsburgh 

Los  Angeles  Seattle 

Factories:  Passaic,  N.  J. 


Chicago 

'wwjV  Washington 

'Vv  Dallas 

Wilkes-Barre,  Pa. 


Detroit 
San  Francisco 
Atlanta 
Paterson,  N.  J. 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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A  Western  Yankee  Goes  to  Bat 


The  Republicans  have  written  their  plat¬ 
form  and  selected  their  candidate.  Electrical 
men  should  be  encouraged  by  both  from  the 
point  of  view  of  industry  progress.  The  plat¬ 
form  is  liberal,  but  fair.  It  is  against  monopoly, 
it  is  for  regulation  of  interstate  utility  business, 
it  is  against  government  competition  in  business 
and  it  announces  sound  policies  on  currency, 
spending  and  social  legislation. 

Governor  Landon,  from  his  record,  believes 
in  fair,  but  strict,  utility  regulation  and  has  com¬ 
plete  faith  in  private  enterprise  and  initiative. 
He  appears  to  be  a  level-headed  business  man 
with  liberal  views,  but  without  outstanding  or 
spectacular  qualities — a  kind  of  Western  Yankee. 
He  has  reduced  Kansas  taxes  32  per  cent  and  the 
cost  of  the  state  government  22  per  cent  below 
the  1929  values. 

With  no  political  partisanship,  we  believe 
this  convention  was  indicative  of  a  positive 
change  in  public  sentiment.  Sane-thinking  Ameri¬ 
cans  are  responding  to  the  needs  of  the  times. 
We  hope  the  coming  Democratic  convention  will 
be  equally  constructive  in  its  platform  and  that 
the  present  Administration  will  change  its  atti¬ 
tude  if  returned  to  office. 

As  good  citizens,  it  is  imperative  that  all 
electrical  men  do  their  part  in  the  coming  cam¬ 
paign.  But  we  hope  attention  will  not  turn  to 
politics  entirely.  There  is  business  to  be  had, 
construction  to  be  done,  and  there  should  be  no 
let-down  in  the  program  to  make  this  a  record 
year  in  industry  progress.  Both  the  E.E.I.  and 
the  N.E.M.A.  conventions  afforded  the  evidence 
that  the  industry  is  revived  and  hard  at  work 
in  an  effort  to  make  profits.  It  should  continue 
this  program. 


In  this  connection  a  word  of  warning  should 
be  issued  to  the  utilities.  The  energy  output  this 
summer  is  astounding.  We  predict  the  late  sea¬ 
son  peak  and  output  will  create  a  crisis  in  ca¬ 
pacity  on  many  utility  properties.  Now  is  the 
time  to  prepare  for  this  coming  load. 

One  aspect  of  industry  developments  will 
be  discussed  at  the  A.I.E.K  convention  in  Pasa¬ 
dena.  Engineers  and  research  'men  are  active 
these  days  in  bringing  out  new  or  improved 
equipment.  They  have  developed  ways  and 
means  to  modernize  much  of  the  old  equipment 
so  that  it  will  give  better  service  and  have  greater 
capacity.  Their  contribution  should  help  the 
industry  to  carry  the  coming  peak  load  and  also 
provide  new  tools  to  expand  the  business.  The 
silliest  conclusion  we  hear  is  the  statement  that 
engineering  is  static  and  finished.  We  predict 
greater  technological  obsolescence  in  the  indus¬ 
try  during  the  next  five  years  than  in  any  cor¬ 
responding  period. 

Hospitality  will  be  shown  to  a  host  of  for¬ 
eign  visitors  attending  the  World  Power  Confer¬ 
ence  in  September.  We  doubt  if  many  of  us 
appreciate  the  importance  of  this  meeting  or  its 
value  in  creating  international  good  will.  All 
the  nations  of  the  world  are  represented  by  offi¬ 
cial  delegates  appointed  by  their  governments. 
They  are  engineering  and  business  leaders.  They 
create  the  real  international  business  sentiment 
of  the  world  in  matters  technological.  We 
should  put  our  best  foot  forward  in  showing 
them  a  good  time  and  let  them  see  the  feats  we 
have  accomplished.  We  can  learn  as  well  as 
teach  at  a  conference  of  this  caliber. 


Editor 


INSIDE  NORRIS  DAM  SCROLL  CASE 


Swirling  water  from  the  penstock  passes  through  the  wicket 
gates  to  the  right  of  the  workman  and  on  into  the  turbine  to 
develop  part  of  the  100,000  kw.  output  from  the  two  generators. 
Power  at  Norris  Dam  is  expected  to  be  available  in  the  early  fall. 


Lighting  Load  de  Luxe 

Windowless  Office  Building  at  Hershey,  Pa.,  Costs  Less  to 
Build  and  Less  to  Operate  Than  Conventional  Office  Building 


“T/ie  windou'less  building  at  Hershey.’*  Topic  of  conversation 
among  business  men,  no  less  among  utility  men.  What  is  it 
really  like  inside  and  out?  Would  you  like  to  work  there  your- 
self?  Is  it  an  ideal  electric  load?  What  are  the  things  that 
would  interest  an  electrical  man?  Forthwith,  ** Electrical 
World”  goes  to  Hershey,  looks,  sees,  and  supplies  some  answers. 


The  question  most  frequently 
asked  by  the  visitor  to  Hershey 
is  this:  Why  construct  a  win¬ 
dowless  office  building  in  a  model 
community  such  as  this,  in  the  valley 
of  the  Lebanon,  in  a  green,  rolling 
country  fringed  by  the  foothills  of  the 
Blue  Ridge?  You  see  Founder  M.  S. 
Hershey,  clear-eyed,  alert  at  78,  cours¬ 
ing  around  town — not  in  a  Stanley 
Steamer — in  the  very  latest  stream¬ 
liner,  no  less.  Across  the  street  is  a 
six-story  Community  Building  that 
looks  like  the  Boca  Raton  Club  in 
Florida,  but  which,  unlike  the  Boca 
Raton  Club,  has  a  membership  fee  of 
$3  to  $12  per  year.  Up  in  the  Hershey 
Hills  are  the  Industrial  School  and  36 
farm-home  units  scattered  over  9,000 
acres,  created  for  910  orphan  and  half¬ 
orphan  boys.  The  Community  Build¬ 
ing  went  up  in  1929,  the  industrial 
school  in  1934;  an  excellent  mountain- 
top  hotel  was  opened  in  May,  1933. 
These  facts  partly  answer  the  question 
of  why  a  windowless  building  in  Her¬ 
shey. 

Its  exterior,  familiar  to  many,  is 
shown  on  the  cover  of  this  issue.  The 
Windows”  are  not  windows,  but  trans¬ 
lucent  panels  36  ft.  high,  which, 
lighted,  diffuse  an  amber  glow. 

Entering  the  lobby,  pictured  here, 
IS  like  entering  an  ultra-modern  public 
library.  It  is  quiet  and  restrained, 
Modern  and  modernistic.  The  walls 
cool  green,  the  visitors’  seats  vivid 
blocks  of  red.  Oil  paintings  on  the 


wall  seem  very  beautiful.  Everything 
seems  to  be  very  clean.  Up  under  the 
balcony  glows  an  unusual  shell-like 
light  source,  and  away  up  near  the 
ceiling  are  more  light  sources.  Of 
which  more  later. 

The  offices  are  lighted  differently 
from  the  lobby  and  details  of  the  fix¬ 
ture  are  shown  on  page  29  as  installed 
in  an  office  shown  on  that  same  page. 
These  are  utilitarian  lights  giving  a 
semblance  to  daylight  that  is  striking. 

“Yes,  I  like  them,”  replies  a  neat 
Hersheyite,  at  her  modernistic  desk.  “I 


guess  it’s  because  it  makes  us  girls 
look  better.”  The  stunning  brunette 
receptionist  in  the  lobby  likes  to  work 
in  the  windowless  building  because, 
“Oh,  I  was  one  of  those  persons  who 
was  always  catching  colds  in  the 
office.” 

The  daily  load 

With  air  conditioning,  and  lighting 
fixtures  each  with  a  capacity  of  more 
than  a  kilowatt,  the  building  would 
seem  to  be '  an  appliance  salesman’s 
paradise.  Unfortunately,  a  demand 
m.eter  had  not  yet  been  placed  oh  the 
building  supply  lines.  But  Chief  En¬ 
gineer  A.  Bowman  Snavely’s  records 
showed  a  daily  consumption  of  3,720 
kw.-hr.,  and  from  this  figure  a  syn¬ 
thetic  load  curve  was  constructed,  as 
shown  on  page  28,  and  the  daily  load 
factor  was  computed  to  be  41.3  per 
cent. 

A  word  of  explanation  is  necessary 
here.  Workmen  were  busy  installing 


Entrance  and  lobbv,  located  just  inside  front  entrance 
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Obviously,  the  fact  that  this  level  is 
uniformly  maintained  day  in  and  day 
out,  on  every  desk  from  that  of  the 
president  to  that  of  the  office  boy,  is  a 
factor  of  great  importance  in  assuring 
visual  efficiency.  On  bright  days  there 
are  no  disturbing  contrasts  of  sunlight 
and  shadow.  On  dull  days  there  is  no 
question  about  “When  shall  we  light 
The  eyes  of  workers  who 
me  part  of  the  room  to 


the  light! 
move  fr< 

another  need  not  constantly  adjust 
themselves  to  major  variations  in  the 
distribution  of  daylight  across  the 
room. 

For  the  sections  of  the  building 
which  are  devoted  to  executive  and 
general  offices  158  combination  mer¬ 
cury-vapor  incandescent  luminaires  of 
the  type  shown  on  page  29  were  used. 
These  luminaires  were  designed  and 
manufactured  by  the  Voigt  Company  of 
Philadelphia  and  are  of  the  self-con¬ 
tained  type,  with  the  auxiliary  for  the 
mercury-vapor  tube  located  in  a  canopy 
housing.  Strikingly  modern  in  appear¬ 
ance,  they  reflect  95  per  cent  of  the  light 
to  the  ceiling,  5  per  cent  being  directed 
downward  through  a  diffusing  glass 
center  section.  This  indirect  method  of 
lighting  produces  an  even  and  practi- 
mittedly  considerably  overbalanced  cally  shadowless  light  distribution 
toward  the  red  end  of  the  spectrum  in  throughout  the  working  area. 


LIGHTING 


Proximate  daily  load  curve 


This  is  the  first  authentic  information  which  has  been  available  as  to  the  daily 
load  characteristics  of  the  windowless  building'  at  Hershey,  Pa.  Prom  a  starting 
point  of  a  daily  usage  of  3,720  kw.-hr.,  A.  Bowman  Snavely,  chief  engineer  of  the 
Hershey  Chocolate  Corporation,  and  Frank  Magrini,  electrical  engineer  of  the 
corporation,  constructed  this  proximate  daily  load  curve.  This  depicts  present 
operations  on  a  typical  day  as  the  building  is  operating  at  the  present  writing. 
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striking  decorative  effect  when  lighted  ponent  with  600  watts  of  incandescent 
after  dark.  light. 

Within  the  building,  in  hallways,  The  lighting  units  are  equipped  with 
toilets,  small  storage  rooms,  and  the  diffusing  glass  in  an  angular  relation 
like,  where  units  of  high  wattage  are  below  the  lamps,  producing  an  even 
unnecessary,  various  types  of  incan-  distribution  and  absence  of  glare  and 
descent  lighting  units  ranging  from  shadow  closely  approaching  the  indi- 
150  to  500  watts  are  used.  Between  rect  lighting  fixtures.  Light  efficiency 
hallways  and  the  offices  they  serve  of  these  new  units,  of  which  this  is  the 
clear  glass  wall  panels  have  been  pro-  first  sizable  commercial  installation,  is 
vided.  Consequently,  it  seemed  desir-  considerably  improved  over  former 
able  to  light  hallways  in  such  a  way  combinations.  This  combination  makes 
that  there  would  be  no  disturbing  it  possible  to  utilize  a  new  inductively 
contrast  of  straight  incandescent  light  ballasted  auxiliary,  without  hot-wire 
with  the  “synthetic  daylight”  in  the  resistors,  so  that  the  275-watt  mercury 
offices  themselves.  Domelight  fixtures  tube  has  a  light  output  for  which  360 
equipped  with  blue  glass  below  the  watts  was  formerly  required.  A  re- 
150-watt  lamp  proved  satisfactory  for  flector  surface  of  “Alzac”  aluminum 
this  purpose,  the  improvement  in  color  also  contributes  to  over-all  efficiency, 
compensating  for  the  decreased  light 

output  which  results.  Air-conditioning  systems 

Further  evidence  of  the  broad  im¬ 
portance  which  has  been  attached  to  Two  separate  air-conditioning  sys- 
hetter  sight  as  a  factor  in  working  effi-  terns  are  being  furnished  by  the  York 
ciency  is  shown  in  the  lighting  now  Ice  Machinery  Corporation,  York,  Pa. 
being  installed  in  the  printing  depart-  One,  already  installed,  supplies  condi¬ 
ment,  located  in  the  rear  section  of  the  tioned  air  to  the  general  offices  in  the 
new  building.  This  is  said  to  be  the  front  portion  of  the  building,  while 
largest  private  printing  plant  of  its  the  other  is  to  handle  the  printing  de¬ 
type  in  the  country.  partment,  paper  storage  rooms,  etc.,  in 

More  than  188  units  of  a  new  de-  the  rear  part  of  the  building,  where  the 
sign,  which  combine  a  straight  30-in.  Hershey  Chocolate  labels  and  cocoa 
mercury-vapor  tube  with  four  150-watt  packages  are  printed. 

“Mazda”  lamps,  are  being  furnished  Refrigeration  equipment  for  each  of 
by  the  Voigt  Company  of  Philadelphia  the  two  conditioning  systems  is  prac- 
under  license  agreement  with  the  Gen-  tically  identical,  consisting  of  a  York 
eral  Electric  Vapor  Lamp  Company.  14xl0-in.,  double-cylinder  Freon  com- 
These  units  will  also  provide  a  uniform  pressor  direct  connected  to  a  125-hp. 
light  intensity  above  20  foot-candles,  synchronous  motor.  Each  of  these  will 
with  balanced  “synthetic  daylight”  operate  in  connection  with  a  shell-and- 
color  characteristics  achieved  by  com-  tube  condenser  16  ft.  long  and  38  in. 
bining  a  275-watt  mercury-vapor  com-  [Continued  on  page  94] 


\  Auxiliary 


Holes  for 
ventilation 


Mercury 
vapor  tube 


flSO-watt 
inc  /amp 


Details  of  office  lighting  fixture, 
rapacity  1,050  watts 


in  which  the  auxiliary  for  the  mercury- 
vapor  unit  is  located  above  the  ceiling 
level. 

A  luminaire  of  different  design, 
combining  a  straight  400-watt  mer¬ 
cury-vapor  tube  with  eight  150-watt 
incandescent  lamps,  is  a  feature  of  the 
board  of  directors’  room. 

In  the  two-story  public  lobby  of  the 
new  building,  where  a  striking  decora¬ 
tive  effect  rather  than  high  visibility  or 
efficiency  was  the  paramount  factor, 
incandescent  cove  lighting  has  been 
utilized.  In  the  ceiling  cove  268  50- 
watt  lamps  are  employed,  and  a  second 
cove  over  the  balcony  contains  504 
25-watt  lamps.  A  third  cove  beneath 
the  balcony  contains  385  25-watt 
lamps  (page  27).  This  light  enters 
the  room  through  glass  filters  of  a  red- 
orange  tint  known  as  “Revelation,” 
which  has  formerly  been  confined 
chiefly  to  stage  lighting.  The  light 
harmonizes  with  the  walls  and  other 
decorative  features,  providing  a  warm 
tone  which  offsets  any  sense  of  severity 
in  the  modern  decorative  treatment  of 
the  room. 

From  the  standpoint  of  decorative 
lighting,  the  exterior  panels,  36  ft. 
high,  which  have  been  used  to  break 
the  windowless  exterior  of  the  building 
slso  represent  an  interesting  innova¬ 
tion.  Almost  1,200  15- watt  lamps 
have  been  assembled  in  the  three  win¬ 
dows  behind  inner  panels  of  amber 
diffusion  glass  flashed  with  opal.  On 


Credit  department  in  windowless  building.  Capacity  of  each 
lighting  unit  is  1,050  watts 
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Facts  on  Distribution  Costs 


Examples  of  Distribution  Costs  and 
Their  Division — ^Wliere  Economies 
May  Be  Made — No  Yardsticks  Apply 
on  a  General  Basis — Suggestions  for 
Analysis  and  Improvement 


By  HOWARD  P.  SEELYE* 

Detroit  Edison  Company 


The  cost  of  distributing  electrical 
power  is  a  subject  which  is  re¬ 
ceiving  a  great  amount  of  atten¬ 
tion  at  the  present  time.  There  has 
been  a  good  deal  written  on  the  sub¬ 
ject,  but  it  is  believed  that  there  are  a 
number  of  points,  and  perhaps  points 
of  view,  which  have  not  been  thor¬ 
oughly  covered.  Hence,  perhaps  there 
is  room  for  one  more  article  on  this 
important  topic. 

Interest  in  this  subject  might  be  di¬ 
vided  into  two  general  classes,  typified 
by  the  questions 

(a)  What  has  distribution  cost? 

(b)  What  should  distribution  cost? 

The  answers  to  these  may  conceiv¬ 
ably  be  quite  far  apart  for  some  com¬ 
panies  and  quite  close  together  for 
others,  but  this  fact  is  often  over¬ 
looked.  It  is  true,  nevertheless,  that 
there  are  a  good  number  of  companies 
which  have  been  expending  a  large 
amount  of  engineering  effort  on  their 
distribution  systems  for  many  years 
past  and  the  art  of  distribution  engi¬ 
neering  is  not  a  new  and  untried  field. 
The  practices  today  on  some  systems 
are  fully  as  advanced  in  distribution 
as  they  are  on  other  parts  of  the 
property. 

The  second  of  these  two  questions 
is  very  difficult  to  answer  concisely. 
In  fact,  it  is  practically  impossible  to 
get  answers  in  any  but  the  most  gen- 

•Member  distribution  cost  subcommittee, 
Edison  Electric  Institute. 
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eral  sense.  This  may  be  illustrated  by 
Fig.  1,  which  shows  the  diversity  of 
replies  received  from  some  30  com¬ 
panies  on  the  cost  of  their  distribution 
in  terms  of  meters  per  mile.  The  costs 
range  from  $30  to  more  than  $200  per 
customer,  and  probably  justly  so.  It 
must  be  recognized  that  local  condi¬ 
tions  have  a  great  influence  on  these 
costs.  Some  of  these  may  be  enumer¬ 
ated  as  follows: 

Locality — It  is  much  cheaper  to  build  a 
straight  line  in  sandy  soil  than  a  crooked 
line  in  rock  in  mountainous  country. 

Load  Density — The  cost  per  customer  may 
be  ten  times  as  high  for  a  few  customers 
along  a  country  road  as  for  a  fully  built-up 
city  block. 

Load  Combinations — A  system  serying  a 
diversified  load  will  naturally  have  the  ad¬ 
vantage  over  one  serving  only  one  class. 

Design  of  Lines — Where  careful  study  has 
been  given  to  distribution  engineering  the 
costs  may  reasonably  be  expected  to  be 
lower  than  where  less  attention  has  been 
paid  to  it. 

Quality  of  Service — Duplicate  or  reserve 
supply  costs  money  and  poor  service  is 
naturally  cheaper  than  good  service. 

A  little  information  on  the  relative 
importance  of  distribution  cost  might 
not  be  out  of  place.  For  a  fairly  large 
system  carrying  diversified  load  the 
division  of  investment  will  probably 
be  somewhat  of  the  order  shown  in 
Fig.  2.  It  is  evident  that  the  investment 
in  distribution  is  somewhere  near  one- 
fourth  of  the  total  company  invest¬ 
ment. 

If  the  cost  necessary  to  serve  resi¬ 
dential  customers  only  is  analyzed  for 
the  same  type  of  system  the  result  is 
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about  as  shown  in  Fig.  3.  It  is  inter¬ 
esting  to  note  that  the  three  divisions, 
power  plant  and  transmission,  distri¬ 
bution  and  commercial  costs  are  about 
equal,  each  about  one-third  of  the 
total.  It  is  also  extremely  pertinent  to 
note  the  very  high  proportion  of  the 
distribution  cost  which  lies  in  invest¬ 
ment  charges.  Here  evidently  is  a 
good  place  to  look  for  economies,  if 
they  are  to  be  found — in  the  invest¬ 
ment  in  distribution. 

The  statement  is  frequently  made 
that  distribution  costs  are  high,  or  are 
too  high.  A  good  many  of  such  state¬ 
ments  are,  of  course,  not  based  on  any 
very  accurate  knowledge  of  what  dis¬ 
tribution  does  cost,  and  what  it  should 
cost.  The  fact  is,  and  should  be 
clearly  recognized,  that  the  cost  of  dis¬ 
tribution  must  be  a  fairly  high  per¬ 
centage  of  the  total  cost  of  electric 
service.  All  we  need  to  do  is  to  con¬ 
sider  the  cost  of  distribution  of  food 
products,  clothing  or  any  other  com¬ 
modities  to  see  that  somewhat  the  same 
requirements  apply  to  electrical  en¬ 
ergy.  The  channels  by  which  that  or 
any  other  product  reaches  the  distant 
consumer  are  devious.  That  consumer 
must  necessarily  pay  a  large  increase 
over  factory  production  cost  for  the 
privilege  of  having  it  brought  to  him 
in  small  quantities  and  at  varying  dis¬ 
tances  from  the  source.  The  customer 
who  will  take  a  large  electrical  supply 
directly  from  the  power  house  will 
find  his  unit  cost  is  probably  not  over 
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one-fourth  that  for  his  outlying  resi¬ 
dence. 

The  distribution  engineer  is,  for  the 
most  part,  not  so  much  interested  in 
what  his  system  has  cost  as  in  what  he 
can  do  now  to  reduce  the  cost  in  the 
future.  His  present  practices  are 
partly  inherited  from  the  past  and 
partly  his  own  improved  ideas.  His 
system  is  a  conglomeration  of  all  the 
old  types  of  construction  and  new  de¬ 
signs  which  have  been  used  for  the 
past  twenty  years  or  so.  The  money 
is  spent,  the  system  is  operating,  and 
it  is  out  of  the  question  economically 
to  rebuild  much  of  it  to  any  new  pat¬ 
tern  until  it  lives  out  at  least  most  of 
its  life. 

The  pressing  need  is  to  review  all 
these  practices  in  view  of  modern 
ideas  of  distribution  design,  to  see  if 
they  are  as  economical  as  possible, 
consistent  with  the  quality  of  service 
which  it  is  wished  to  give,  and  to  see 
what  chances  there  are  to  introduce 
further  new  economies  in  future  con¬ 
struction. 

After  ascertaining  that  the  general 
scheme  of  distribution  is  sound  and 
reasonably  economical,  the  first  step  is 
to  examine  the  division  of  cost  among 
the  various  parts  of  the  construction  to 
see  where  the  money  is  being  spent. 
Fig.  4  shows  a  characteristic  division 
between  feeders,  poles,  conductors, 
transformers,  services  and  meters.  A 
somewhat  different  division  might  be 
found  for  extreme  cases  such  as  farm 
lines,  or  very  densely  loaded  lines,  but 
this  will  serve  to  illustrate,  and  is 
probably  near  the  average.  It  is  evi¬ 
dent  that  poles  at  29  per  cent  are  rela¬ 
tively  important  factors  in  the  cost. 
Conductors  also  at  25  per  cent  are 
prominent.  Transformers  at  15  per 
cent  are  somewhat  less  so,  but  still  a 
good  proportion.  Feeders  at  only  5 
per  cent  are  relatively  unimportant  in 
cost,  although  sometimes  they  are 
given  attention  all  out  of  proportion. 
Services  and  meters  loom  up  rather 
largely.  A  recognition  of  the  impor¬ 
tance  of  these  various  elements  now 
leads  to  the  consideration  of  what  can 
be  done  to  reduce  their  costs,  espe¬ 
cially  those  of  the  larger  ones. 

Prospects  for  cost  reduction 

It  has  been  frequently  inferred  and 
stated  by  writers  on  this  subject  that 
revolutionary  new  developments  in 
distribution  design  are  just  around  the 
corner,  whereby  it  will  be  possible  to 
®ake  major  cuts  in  the  costs.  Such 
statements  are  usually  rather  vague. 


but  in  some  cases  it  has  been  attempted 
to  prophesy  what  these  changes  were  to 
be.  At  any  rate  there  is  not  at  the  pres¬ 
ent  time  any  new  development  avail¬ 
able,  nor  does  there  seem  to  be  any 
very  good  prospect  of  there  being  any 
brought  out  in  the  near  future  which 
will  'make  any  such  remarkable  reduc¬ 
tions.  Some  of  the  things  which  have 
been  suggested,  primary  networks, 
overhead  secondary  networks,  long- 
span  secondaries,  etc.,  are  good  in 
their  way  and  have  a  place  in  the 
general  scheme.  None  of  them,  how¬ 
ever,  are  of  general  application  and 
they  may  very  well  increase  the  cost 
instead  of  decreasing  it,  if  care  is  not 
taken  to  use  them  for  the  particular 
places  for  which  they  are  fitted. 

On  the  other  hand,  the  job  of  reduc¬ 
ing  distribution  costs  is  really  a  job 
of  “whittling.”  We  must  have  poles 
and  wires  and  transformers,  and  these 
must  cost  a  lot  of  money.  By  careful 
attention  small  amounts  may  be  “whit¬ 
tled”  off  the  cost  of  many  of  these 
items,  amounts  which  are  in  them¬ 
selves  small  and  seemingly  insignifi¬ 
cant,  but  in  the  aggregate  amount  to 
thousands  and  perhaps  millions  of 
dollars  in  total  system  costs.  Ex¬ 
amples  of  this  will  be  given  later.  The 
wise  distribution  man  will  cease 
dreaming  of  the  invention  which  will 
cut  the  costs  50  per  cent 
and  will  go  to  “whit¬ 
tling”  on  the  costs  of  the 
items  he  is  now  using, 
being  guided  by  the 
chipping  which  others 
have  already  done  and 
found  practicable. 

There  are  in  general 
two  ways  to  reduce  the 
unit  cost  of  distribution 
per  kilowatt-hour.  The 
first  is  to  increase  the 
load.  Of  investment  in 
distribution  now  some¬ 
thing  like  80  per  cent  is 
for  “ready-to-serve”  fa¬ 
cilities,  the  rest  being  de¬ 
pendent  on  the  amount 
of  load  carried.  It  is 
quite  evident  that  the 
opportunity  for  making 
better  use  of  this  invest¬ 
ment  by  increasing  the 
load  is  large.  This,  how¬ 
ever,  is  largely  a  com¬ 
mercial  problem.  The 
other  way  is  the  one  al¬ 
ready  mentioned,  reduc¬ 
ing  the  cost  of  new  lines 
as  much  as  feasible. 
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Some  of  the  ways  in  which  this  may 
be  done  will  be  discussed. 

Poles  constitute  about  30  per  cent  of 
the  distribution  investment.  One  fairly 
large  system  has,  for  example,  approx¬ 
imately  400,000  wood  poles.  Poles 
are  brought  according  to  class  or 
strength.  It  has  been  demonstrated 
that  class  5  or  even  class  6  poles  are 
large  enough  for  a  great  majority  of 
ordinary  distribution  lines.  For  very 
light  loading  or  for  farm  lines  class  7 
has  been  used  successfully.  If  class  2 
or  class  3  poles  are  being  used  where 
class  5  or  6  is  large  enough  somewhere 
around  $5  per  pole  is  being  invested 
to  no  good  purpose.  By  simple  arith¬ 
metic  400,000  poles  at  $5  =  $2,000,- 
000 — a  sizable  amount. 

Use  long  spans  where  feasible 

Another  possible  saving  in  poles  is 
in  the  use  of  long  spans  where  they 
are  feasible.  On  farm  lines  spans  of 
400  ft.  or  more  have  been  found  prac¬ 
ticable.  If,  instead,  spans  of  200  ft. 
or  less  are  being  used  without  com¬ 
pensating  advantages  there  is  a  chance 
of  a  saving  6f  perhaps  $200  per  mile. 
On  the  other  hand,  if  it  is  attempted 
to  apply  this  reasoning  to  city  distri¬ 
bution  where  services  are  taken  off 
every  40  ft.  or  so  the  extra  cost  neces¬ 
sary  to  eliminate  the  pole  may  often  be 
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more  than  the  cost  of  the  pole  itself. 

Small  economies,  such  as  eliminat* 
ing  the  cutting  of  an  unnecessary  roof 
on  a  pole  and  using  a  draw  shave  to 
cut  gains,  while  not  large  in  them¬ 
selves,  when  applied  to  several  thou¬ 
sand  poles  per  year  for  a  number  of 
years  show  an  aggregate  which  is 
worth  saving.  Treatment  of  all  poles 
to  prolong  life  is  such  an  obvious 
economy  that  it  is  almost  universal, 
but  some  companies  are  still  using  un¬ 
treated  or  poorly  treated  poles. 

Looking  at  conductors,  we  find  them 
responsible  for  about  25  per  cent  of 
the  cost  of  residential  service.  Many 
companies  are  using  weatherproof 
wire  not  only  for  city  lines  but  in  rural 
territory  as  well.  The  cotton  and 
asphalt  covering  on  weatherproof  wire 
constitutes  about  30  per  cent  of  its  cost 
in  the  smaller  sizes,  somewhere  about 
$30  per  mile  for  No.  6,  for  example. 
It  represents  something  like  4  per  cent 
of  the  total  investment  in  distribution. 
That  is  not  to  say  that  this  is  useless 
investment — far  from  it.  This  cover¬ 
ing  prevents  a  large  number  of  line 
outages  which  would  be  caused  by  the 
surprisingly  large  amount  of  foreign 
material,  kite  strings,  coat  hangers, 
aerial  wires,  and  the  like,  which  are 
thrown  over  the  lines.  On  the  other 
hand,  in  outlying  territory,  where  such 
troubles  are  relatively  infrequent,  real 
savings  by  the  use  of  bare  wire  are 
possible. 

Moderate  secondary  size  advocated 

On  some  systems  there  has  been  a 
tendency  to  use  large  wire  for  secon¬ 
daries,  No.  00  or  larger.  While  this 
may  be  necessary  in  some  cases,  it  has 
been  shown  repeatedly  that,  for  gen¬ 
eral  use,  to  serve  load  densities  now 


Fig.  2 — Distribution  of  sys¬ 
tem  investment  on  a  large 
system  having  a  diversified 
load 

common  or  to  be  expected  for  some 
time  to  come.  No.  4  or  No.  2  is  more 
economical.  It  is  not  hard  to  show  a 
difference  in  total  investment  of  from 
$50  to  $100  per  1,000  ft.  of  line  be¬ 
tween  an  economical  design  and  one 
which  will  operate  satisfactorily,  but 
which  has  not  been  chosen  by  a  study 
of  comparative  costs.  A  square  mile 
of  city  load  will  contain  something 
like  18  miles  of  secondary — 50  X  ^ 
X  18  =  $4,500.  If  there  are  very 
many  square  miles  this  alone  would 
pay  for  quite  a  bit  of  distribution 
engineering. 

Transformers,  at  15  per  cent  of  the 
total  distribution  cost,  present  some 
good  possibilities.  It  is  quite  common 
to  find  transformers  loaded  well  under 
50  per  cent  of  their  rating,  on  an  aver¬ 
age.  The  difference  between  40  per 
cent  loading  and  100  per  cent  loading 
represents  an  investment  of  around  $8 
to  $10  per  kva.  Naturally,  100  per 
cent  loading  is  not  always  attainable 
on  account  of  diversity  of  loads,  use  of 
standard  sizes  of  transformers,  etc.  On 
the  other  hand,  by  taking  advantage 
of  overload  capacity  on  short  peaks, 
frequent  testing  to  control  the  loading 


and  banking  transformers  to  distribute 
the  load,  an  average  of  over  75  per 
cent  loading  and  even  nearly  100  per 
cent  has  been  found  entirely  possible 
on  city  circuits.  The  saving  is  of  the 
order  of  $500,000  or  more  per  100,000 
kva.  of  load. 

Recent  studies  of  the  effectiveness  of 
using  lightning  arresters  on  all  distri¬ 
bution  transformers  and  of  intercon¬ 
necting  the  arrester  grounds  with  the  1 
secondary  neutrals  show  quite  conclu¬ 
sively  the  economy  possible  in  saving  | 
transformer  burnouts.  In  general,  the  i 
burnouts  are  reduced  about  50  to  60 
per  cent  when  the  interconnection  is  ^ 
introduced,  and  even  better  results 
have  been  experienced. 

One  of  the  most  fertile  fields  for  I 
“whittling”  lies  in  the  standardization  | 
and  simplification  of  materials.  Re-  | 
duction  in  the  number  of  items  used  | 

to  a  minimum  effects  savings  in  pur-  1 

chjising,  storing,  handling  and  main¬ 
taining  which  are  sometimes  hard  to  ' 
compute  definitely,  but  which  must  be  ^ 
recognized  as  appreciable.  The  first 
work  of  this  kind  done  at  the  Detroit 
Edison  Company  resulted  in  cutting  | 
the  number  of  items  in  two.  Further 
reductions  were  subsequently  made.  It 
is  also  worth  while  to  look  for  cuts  of  i 
a  few  cents  in  small  items  which  are  | 
used  in  large  quantity.  A  reduction  I 


of  one  cent  on  an  item  running  into 


year.  ^ 

Underground  lines  are  often  neces-  | 
sary  in  congested  areas  and  have  the  ^ 
advantages  of  being  free  from  storm  ] 
troubles  and  of  being  out  of  sight.  I 
They  are  expensive,  however,  com-  | 

pared  with  overhead.  It  is  not  always  ^ 

realized  that  the  cost  of  underground  ] 
[Continued  on  page  96]  j 


Fig.  3 — Typical  distribution  cost  to  serve  residential 
customers  in  a  rapidly  growing  commnnity 

Average  use  500  kw.-hr.  per  year 


Fig.  4 — Component  parts  of  distribution  investment  to 
serve  a  typical  residew'^ial  load 
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Good  Neighbor  Rural  Policy 

Aid  Farmers  to  Understand  Their  Eeonoinies  —  Engi¬ 
neering  Eeonoinies  Need  Study  —  Operate  and  Main¬ 
tain  Co-operatives  Without  Finaneial  Responsibility 


By  GRAHAM  CLAYTOR* 

Vice-President  American  Gas  &  Electric  Company 


WE  IN  the  utility  industry, 
more  than  any  one  else,  have 
the  ability,  the  experience  and 
the  vision  to  electrify  many  thousands 
of  farms  throughout  America  which  up 
to  the  present  time  have  been  unable 
to  obtain  electric  service.  At  the  end 
of  1923  only  177,561  farms  through¬ 
out  the  United  States  enjoyed  electric 
service,  while  on  January  1,  1936, 
788,795  farms  were  being  served.  This 
makes  an  addition  of  more  than  50,000 
farms  each  year  on  the  average  since 
1923. 

The  popular  demand  for  rural  elec¬ 
tric  service  is  no  longer  a  theory;  it’s 
a  condition,  and  the  recognition  of  this 
fact  by  those  who  are  logically  the 
ones  best  qualified  to  do  the  job  is  the 
first  step  in  solving  the  problems 
created  by  this  popular  demand.  The 
job  requires  the  best  brains  of  our 
engineers,  economists,  manufacturers 
and  salesmen. 

The  farmer  and  his  income 

Of  more  than  half  the  farms  in  the 
nation  each  produces  less  than  one 
thousand  dollars  worth  of  products  an¬ 
nually.  Talk  to  any  intelligent  indus¬ 
trial  power  salesman  and  you  will  find 
he  has  quite  a  general  working  knowl¬ 
edge  about  the  business  of  the  concern 
to  which  his  company  supplies  power. 
The  business  of  farming,  whether 
large  or  small,  must  also  be  quite 
generally  understood  if  we  are  going 
to  do  this  job  intelligently.  The  em¬ 
ployment  of  the  agricultural  engineer 
IS  a  fine  thing  and  the  local  manager 
"'Ould  do  well  to  familiarize  himself 

’Abstract  of  paper  presented  at  South- 
*a8tern  Electric  ^change. 


with  this  man’s  work.  The  income 
of  practically  all  farmers  is  intermit¬ 
tent,  seasonal  and  subject  to  conditions 
over  which  he  frequently  has  no  con¬ 
trol. 

Vast  numbers  of  families  living  on 
small  farms,  whether  owner  or  tenant, 
are  more  concerned  with  where  the 
next  sack  of  flour  or  side  of  bacon  is 
coming  from  than  whether  or  not  they 
can  obtain  electric  service;  neverthe¬ 
less,  be  that  farmer  the  owner  of  many 
fertile  acres  or  the  tenant  of  some 
humble  cottage  he  is  being  told  daily 
through  the  papers,  over  the  air  and 
at  the  crossroads  community  meeting 
that  the  day  of  electric  service  for 
everybody,  everywhere  is  about  to  ar¬ 
rive.  We  know  that  this  is  not  true 
and  that  many  farmers  are  being  jol¬ 
lied  for  reasons  too  obvious  to  men¬ 
tion. 

1  think  we  should  extend  our  service 
to  every  farmer  in  the  territory  we 
serve  within  the  bounds  of  reason,  but 
we  should  not  let  our  salesmen,  in 
their  natural  enthusiasm,  try  to  per¬ 
suade  the  farmer  to  assume  obligations 
which  our  economic  studies  show  he  is 
utterly  incapable  of  performing.  Don’t 
forget  that  the  average  farmer  has 
plenty  of  horse  sense.  We  shall  co¬ 
operate  with  him  and  be  a  good  neigh¬ 
bor,  but  we  shall  tell  him  the  facts, 
and  in  most  cases  we  shall  make  a 
friend. 

Engineering  aspects 

The  problem  of  voltage  regulation 
on  rural  lines  requires  serious  study. 
Although  it  is  expensive  to  reach  them, 
rural  customers  expect,  and  we  must 
be  prepared  to  give  them,  as  good  a 


quality  of  service  as  their  urban  neigh¬ 
bors  receive.  Such  lines  often  extend 
over  considerable  distances,  and  even 
though  they  may  be  lightly  loaded, 
they  may  have  poor  voltage  regulation. 
To  make  possible  the  correction  of 
such  conditions  under  the  limited  rev¬ 
enue  that  most  rural  lines  yield,  our 
company  has  co-operated  with  one  of 
the  manufacturers  in  the  development 
of  an  automatic  step-type  regulator. 
This  unit,  all  self-contained,  can  now 
be  purchased  for  approximately  50  per 
cent  of  the  cost  of  the  conventional  in¬ 
duction  regulator. 

Further  studies  of  the  use  of  bare 
neutral  is  most  important  not  only  in 
wiring  of  the  house  and  barn  but  for 
use  on  services,  secondaries  and  even 
on  primaries  with  an  interconnection 
primary  secondary  neutral.  A  recent 
agreement  with  the  Bell  companies 
permitting  multiple  grounding  is  a 
long  step  in  this  direction. 

Policy  with  the  co-operatives 

Regardless  of  what  we  think  about 
our  ability  to  furnish  the  most  eco¬ 
nomical,  efficient  and  safest  service, 
and  in  spite  of  any  efforts,  no  matter 
how  intensive,  to  build  thousands  of 
miles  of  rural  lines,  we  are  going  to 
have  the  co-operative;  first,  because 
there  have  been  cases  where  we  have 
fallen  down  on  the  job;  second,  there 
are  people  who  sincerely  believe  that 
the  co-operative  is  the  only  solution, 
and  no  amount  of  facts  or  arguments 
presented  to  them  will  change  their 
opinion;  third,  politics  in  one  form  or 
another  will  be  responsible  for  the 
creation  of  some  co-operatives. 

Admitting  these  facts,  what  are  we 
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going  to  do  about  it?  1  should  like  it 
understood  that  what  I  have  to  say 
about  this  problem  (and  I  think  it  is 
the  most  serious  one  we  have  confront¬ 
ing  us)  are  my  own  personal  views  and 
not  those  of  any  group  or  association, 
nor  are  they  to  be  construed  as  ex¬ 
pressing  any  company  policy. 

I  believe  it  is  our  duty  to  give  those 
promoting  such  organizations  all  of 
the  facts  and  reasons  why  we  should 
do  the  job,  if  it  is  to  be  done.  If  we 
cannot  succeed  in  this  and  it  is  a  fact 
that  they  can  do  the  job  better  than  we 
can,  then  they  should  do  it  with  no 
opposition  from  us  but  with  our  whole¬ 
hearted  support. 

If  it  be  true  that  some  utilities  are 
trying  to  block  the  co-operative,  as 
they  are  accused  of  doing,  by  building 
into  a  given  community  line,  which 
supply  primarily  the  most  profitable 
section  and  leave  the  rest  without 
service,  then  I  say  we  are  making  a 
mistake  and  will  suffer  for  it  in  the 
long  run.  If  we  are  unwilling  or  can¬ 
not  perform  what  the  co-operative  can 
do  and  do  it  better,  then  I  say  stay 
out  of  that  community  and  let  the 
other  fellow  alone. 

The  co-operative  that  comes  into 
being  must  have  a  source  of  electric 
power.  We  are  the  logical  ones  to 


supply  it.  I  think  the  utilities  in  each 
state  should  get  together  with  the  state 
commission  and  farm  organizations 
and  work  out  and  put  into  effect  a  uni¬ 
form  wholesale  rate  for  co-operatives. 
At  present  each  company  has  its  own 
pet  tariffs  and  frequently  “views  with 
alarm”  the  filing  of  another  rate.  I  am 
sure  some  of  you  will  have  weighty 
arguments  about  discrimination  and 
what  not,  but  I  have  had  enough  ex¬ 
perience  with  rate  matters  to  convince 
me  that  it  can  and  should  be  done. 

Service  and  the  co-operative 

The  co-operative,  having  organized, 
obtained  the  necessary  loan,  con¬ 
structed  the  lines,  contracted  with  the 
utility  for  power,  starts  in  the  business 
of  supplying  rural  electric  service.  It 
will  not  be  so  simple  as  it  sounds.  We 
know  that  this  is  a  highly  technical 
business,  and  it  is  not  reasonable  to 
think  a  group  of  farmers  can  afford  to 
have  an  organization  of  engineers, 
linemen,  repair  crew,  etc.,  which  the 
utilities  have,  and  find  essential,  in 
order  to  render  the  service  their  cus¬ 
tomers  expect  and  demand;  engineer¬ 
ing  problems  involved  in  extensions, 
proper  distribution  of  loads,  voltage 
regulation,  telephone  interference,  and 
numerous  other  questions  they  will 


have  to  solve.  Now,  our  problem  is: 
What  are  we  going  to  do  about  it? 

It  seems  to  me  there  are  three  ways 
the  utilities  can  handle  this  situation: 

1.  Do  nothing,  by  taking  the  attitude 
that  the  co-operative  is  not  of  our 
creation,  and  let  those  responsible  for 
it  stew  in  their  own  fat.  I  don’t  think 
any  one  can  convince  me  that  such  a 
policy  is  the  correct  one. 

2.  Adopt  the  same  attitude  toward 
the  co-operative  as  we  do  toward  other 
wholesale  or  industrial  customers — 
help  them  with  their  engineering  prob¬ 
lems,  their  sales  of  appliances,  and  in 
numerous  other  ways,  such  as  sending 
our  repair  crew  to  help  out  in  case  of 
storms  or  other  emergency;  in  short, 
show  them  that  the  utilities  can  be  a 
good  neighbor.  I  am  in  favor  of  such 
a  policy. 

3.  Make  a  fair  service  contract  to 
operate  and  maintain  the  lines,  read 
meters  and  bill  the  customers;  in  fact, 
relieve  them  of  all  responsibility  ex¬ 
cept  the  investment.  This  last  method 
may  be  difficult  to  work  out  to  begin 
with,  but  I  believe  eventually  it  can  be 
done  with  satisfactory  results  to  both 
the  farmer  and  the  utility  and  will 
come  about  as  a  natural  result,  if  the 
utilities  adopt  this  “good  neighbor” 
policy. 


Bauer  on  the  Responsibilities  of  a  Utility  Employee 


...  It  is  not  sufficient  to  furnish 
electrical  service — it  must  be  fur¬ 
nished  at  the  lowest  possible  rates 
and  it  must  be  good  service.  All 
of  the  millions  which  have  been 
spent  to  render  service  to  a  cus¬ 
tomer  will  have  been  spent  in  vain, 
in  so  far  as  rendering  good  service 
is  concerned,  unless  the  individual 
employees,  particularly  those  in  so- 
called  subordinate  positions,  real¬ 
ize  the  responsibility  of  their  jobs. 
So  far  as  the  good  will  of  one 
customer  is  concerned,  all  that  has 
been  built  up  during  years  of  pains¬ 
taking  effort  may  be  lost  in  an 
instant  by  the  failure  of  one  em¬ 
ployee  to  realize  the  proper  per¬ 
formance  of  his  job  was  necessary 
in  order  that  all  which  had  there¬ 
tofore  been  done  to  provide  this 
customer  with  good  service  might 
not  be  idle  and  useless  expenditure 
.  .  .  The  **man  in  the  ranks”  is 
likely  to  regard  himself  as  just  a 
cog  in  a  great  machine,  but  he  is 


no  different  than  any  other  em¬ 
ployee  of  the  company  up  to  and 
including  the  president — we  are 


all  cogs  in  the  machine  .  .  .  and  in 
the  ultimate  analysis  the  final  step 
in  the  company's  efforts  to  ren¬ 
der  good  service  is  the  responsi¬ 
bility  of  the  private  in  the  ranks. 
It  is  his  obligation  and  his  respon¬ 
sibility  to  be  sure  that  his  attitude 
toward  his  job  and  his  actions  to 
the  customer  reflect  at  all  times 
the  company's  eagerness  and  will¬ 
ingness  to  serve  the  public  well 
...  In  all  of  the  thousands  of 
jobs  in  a  utility  there  is  not  one 
that  is  unimportant  .  .  .  All  are 
equally  important  in  that  the  fail¬ 
ure  of  performance  of  one  may 
ruin  all  .  .  .  Our  opportunity  for 
serving  humanity  carries  with  it  the 
responsibility  of  rendering  good 
service  if  this  business  is  to  continue 
to  merit  the  wholesome  public  re¬ 
spect  that  it  now  enjoys. 

HARRY  J.  BAUER, 
President  Southern  California 
Edison  Co.,  Ltd. 
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Aerial  Survey 
Aids  Electrification  Project 


Aerial  survey  played  an  impor¬ 
tant  role  in  enabling  the  Hydro- 
L  Electric  Commission  of  the 
State  of  Oregon  quickly  to  project  an 
electrical  distribution  system  through¬ 
out  Polk  County,  in  the  northwestern 
part  of  the  state.  During  four  flights, 
embracing  only  fourteen  hours  of  fly¬ 
ing,  410  square  miles  of  territory  were 
accurately  photographed  at  a  cost,  ex¬ 
cluding  Hydro-Electric  Commission 
salaries,  of  less  than  $55,000.  A 
ground  survey  of  the  same  area  would 
have  taken  months  or  years,  depend¬ 
ing  upon  the  size  of  the  force  em¬ 
ployed,  but  the  maps  so  secured  would 
not  have  included  the  complete  detail 
which  is  a  feature  of  the  aerial  photo¬ 
graphs. 

Without  having  to  make  extended 
personal  visits  to  isolated  back-country 
roads,  the  engineer  is  able  to  draw  up 
a  report  while  sitting  at  his  desk  with 
a  photograph  before  him.  Further¬ 
more,  it  is  possible  to  project  the  sys¬ 


tem  with  due  regard  to  the  timbered 
and  cultivated  areas,  streams,  roads 
and  highways,  and  even  to  estimate 
with  some  degree  of  accuracy  the 
amount  of  clearing  or  tree  trimming 
required  and  many  other  details  of  the 
lines  themselves,  such  as  the  guys  and 
dead-ends  needed,  the  most  efiBcient  lo¬ 
cation  of  transformers  and  of  primary 
and  secondary  spans.  A  vast  amount 
of  detail  work  required  for  prelimi¬ 
nary  surveys  is  now  done  by  means  of 
pictures  without  having  to  leave  the 
engineering  quarters. 

The  photographs  were  assembled 
into  mosaics  on  beaverboard  measur¬ 
ing  3x2  ft.,  a  convenient  size  for  han¬ 
dling  and  for  filing.  The  boards  can 
be  quickly  assembled  into  a  mosaic  de¬ 
picting  the  entire  area.  When  assem¬ 
bled,  the  mosaic  measures  10  ft. 
square. 

Cost  and  the  labor  involved  in  mak¬ 
ing  this  survey  were  cut  somewhat  by 
reducing  the  amount  of  overlap.  For 


the  purposes  of  the  Oregon  commis¬ 
sion  overlaps  of  20  per  cent  in  line 
of  flight  and  25  per  cent  in  parallel 
strips,  instead  of  the  usual  60  and  40 
per  cent,  respectively,  were  sufficient. 
The  aerial  camera  used  has  an  F4.5 
lens  and  12-in.  focal  length;  it  was 
flown  at  14,000  ft.  along  lanes  up  to 
25  miles  long  and  1^  miles  apart.  The 
film  was  75  ft.  long  and  9  in.  wide, 
sufficient  for  100  exposures.  Because 
of  the  prevalence  of  haze  and  smoke 
filters  were  used  constantly. 

Flying  and  photography  were  done 
in  a  Fairchild  photographic  plane 
owned  by  the  Eyerly  Aircraft  Corpora¬ 
tion  of  Sedem,  Ore.,  under  the  general 
direction  of  L.  A.  Stanley,  engineer  for 
the  Oregon  Hydro-Electric  Commis¬ 
sion;  W.  S.  Hazelwood  of  the  Eyerly 
Corporation  was  the  pilot;  John  Gear¬ 
hart  the  photographer.  The  scale  of 
the  pictures  is  1,170  ft.  per  inch.  A 
total  of  310  photographs  were  secured 
in  the  survey. 


Aerial  survey  aids  electrification 
project 

Upon  this  aerial  photograph  the  en¬ 
gineer  has  indicated  pole  locations, 
guys,  transformers,  primary  spans, 
iecondary  and  individual  customer 
classiflcations.  Various  other  sup¬ 
plementary  uses  by  operating  com¬ 
panies  suggest  themselves.  For  ex¬ 
ample,  utility  storekeepers  could 
use  the  photograph  to  check  ma¬ 
terial  lists  and  line  truck  Erupplies. 
Sales  departments  could  confirm 
revenue  estimates  and  suggest  re¬ 
visions  in  engineers’  plans  to  Im¬ 
prove  capital-revenue  ratios.  Treas¬ 
urers  and  budget  committees  would 
be  enabled  to  approve  or  reject 
projects  with  a  picture  of  the  actual 
srttuatlon  before  them.  Discussions 
with  governmental  representatives, 
often  held  many  miles  away  from 
the  scene  of  operations,  would  be 
simplified.  The  photograph  could 
be  filed  in  place  of  present  distribu¬ 
tion  maps. 
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The  Nation’s  Power  Supply 

Analysis  Shows  Traiisinission  of  Remote 
Hydro  Power  C.ostlier  Than  Coal  Haul 


Production  costs  are  compared  of  a  modern  steam  plant  at  the 
mine  mouth  and  of  a  hydro  plant.  Transmission  of  electrical 
energy  is  found  to  be  more  costly  than  the  hauling  of  equiv¬ 
alent  coal,  making  it  more  economical,  under  conditions  fre¬ 
quently  encountered,  to  generate  power  near  the  load  from 
fuel  than  to  supply  it  from  a  distant  water-power  development. 
Construction  by  the  government  of  uneconomic  and  misplaced 
power  developments  is  an  inexcusable  waste  of  public  money. 
Federal  competition  with  private  industry  threatens  to  destroy 
their  prosperity,  promote  unemployment  and  ultimately  ruin 
thousands  of  innocent  investors. 

By  FRANK  F.  FOWLE* 

President  Western  Society  of  Engineers,  Consulting  Engineer,  Chicago 


POW  ER  developments  in  the 
United  States  amount  to  approxi¬ 
mately  51,000,000  kw.,  of  which 
36,000,000  kw.  is  in  public  utility 
plants,  including  municipal  enter¬ 
prises,  and  15,100,000  kw.  in  indus¬ 
trial  plants.  About  2,000,000  kw.  is 
in  municipal  establishments.  Hydro 
plants  comprise  11,200,000  kw. 

Prior  to  1933  we  might  have  said, 
without  many  exceptions,  that  the 
choices  of  locations  for  this  51,000,000 
kw.  of  capacity  were  either  at  the  mar¬ 
ket,  or  nearby,  or  within  economical 
transmission  distance,  when  the  choices 
were  made.  Since  1933,  however,  it 
has  been  proposed,  chiefly  in  Congress 
and  among  public  officials,  to  embark 
on  the  development  of  water  power  on 
a  scale  of  heretofore  unknown  magni¬ 
tude.  Therefore  unusual  interest  cen¬ 
ters  today  on  the  fundamental  prob¬ 
lems  pertaining  to  the  economical 
selection  of  power  sites  with  reference 
to  the  location  of  markets,  fuel  sup¬ 
plies  and  water  power  and  on  the  al¬ 
lied  problems  of  transmission  and 
distribution.  Fundamental  to  the  whole 
question,  of  course,  are  the  magnitude 
and  distribution  of  power  markets 
from  a  national  viewpoint. 

A  complete  electric  utility  of  aver¬ 
age  size  requires  at  present  an  invest¬ 
ment  on  the  order  of  $365  per  kilo- 

•Abstracted  from  a  paper  presented  at 
the  recent  Midwest  Power  Engineering  Con¬ 
ference. 


watt  of  installed  capacity,  or  $520  per 
customer  served.  Approximately  38 
per  cent  of  this  amount  is  invested  in 
generating  plant,  24  per  cent  in  trans¬ 
mission  lines  and  38  per  cent  in  local 
distribution  systems.  These  three 
classes  of  plant  serve  basically  differ¬ 
ent  purposes  in  supplying  power  to 


the  ultimate  consumer.  The  function 
of  the  generating  plant  is  to  produce 
power  and  deliver  it  to  the  station 
“door.”  Transmission  lines  are  exclu¬ 
sively  for  the  bulk  transmission  of 
power  from  the  generating  stations  to 
the  market  centers  of  distribution. 
Distribution  systems  are  comprised  of 
the  substations,  supply  feeders,  pri¬ 
mary  mains,  distribution  transformers, 
secondary  mains,  service  drops  and 
meters  which  distribute  power  to  the 
ultimate  consumers  within  local  market 
areas. 

This  utility  plant  as  a  whole  has  an 
average  physical  life  on  the  order  of 
25  to  30  years.  The  annual  charges 
for  interest,  taxes,  insurance  and  de¬ 
preciation  on  the  investment  consti¬ 
tuted  in  1935  about  65  per  cent  of  the 
whole  cost  of  service.  If  for  any  rea¬ 
son  the  economic  life  of  this  plant  is 
materially  less  than  the  physical  life, 
the  cost  of  service  will  be  thereby  in¬ 
creased,  perhaps 
seriously.  It  is  there¬ 
fore  highly  essential 
that  utility  plants  he 
not  only  well  de¬ 
signed,  but  also  prop¬ 
erly  located  with  re¬ 
spect  to  their  markets, 
so  that  serious  errors 
in  location  or  capacity 
will  not  arise  to 
shorten  the  economic 
life  and  increase  the 
cost  of  service. 

About  a  year  ago 
the  Federal  Power 
Commission  p  u  b  • 
lished  a  report  en¬ 
titled  “N  a  t i o  n  a  1 
Power  Survey”  with 
the  subtitle  “Interim 
Report,  Power  Series 
No.  1.”  This  report  is 
in  large  part  a  na¬ 
tional  census  of  the 
electric  utility  de¬ 
velopment  as  it  ex¬ 
isted  at  the  close 


Fig.  1  —  Trend  in  fuel  consumption  of  steam 
generating  plants  in  the  United  States, 
1902  - 1934 
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Table  I — Summary  of  Population,  Annual  Fuel  Production  and 
Estimated  Average  Annual  Output  of  Undeveloped  Water 
Power  in  the  Continental  United  States 


-Population - >  - - Fuel  Production* - .  Undeveloped  Hydro  (1934) 


Total 

Per  Cent 

Total  Tons 

Per  Cent 

Thousand 

Per  Cent 

Zone 

Region 

(1930) 

of  Tota 

J929) 

of  Total 

Kilowatt-Hours 

of  Total 

1 

Northeast . 

32,835,114 

26.8 

3,840,000 

0  4 

21,075,000 

7.6 

2 

Middle  West . 

39,639,401 

32.3 

491,770,000 

52.5 

13,203,000 

4  8 

4 

.Mountain  and  Plain . 

6,431,618 

5.2 

45,607,000 

4.9 

15,992,000 

5  8 

5 

Southwest . 

12,600,147 

10.2 

203,100,000 

21.7 

6,301,000 

2.3 

Sub  Total . 

91,506,280 

74  5 

744,317.000 

79.5 

56,571,000 

20  5 

3 

Southeast . 

21,594,823 

17  6 

99,791,000 

10.6 

41,112,000 

14  9 

6 

Pacific  Northwest . 

2,962,214 

2  4 

2,520,000 

0  3 

114,200,000 

41  5 

7 

Pacific  Southwest . 

6,711,729 

5  5 

90,700,000 

9.6 

63.800,000 

23.1 

Sub  Total . 

31,268,766 

25  5 

193.011.000 

20  5 

219,112,000 

79  5 

Total  U.  S.  A . 

. ,  122,775,046 

100.0 

937,328,000 

100.0 

275,683,000 

100.0 

*C'ual,  Oil  and  Gas  expressed  in  terms  of  Coal  Elquivalent. 


of  1934.  In  the  zones  comprising  the 
northeastern  and  central  areas  the 
ratio  of  undeveloped  water  power  to 
population  and  fuel  production  is  a 
minimum  (Table  I).  These  zones  em¬ 
brace  75  per  cent  of  the  population,  80 
per  cent  of  the  fuel  production  and  20 
per  cent  of  the  undeveloped  water 
power.  The  remaining  zones  comprise 
the  Southeast  and  the  far  West.  They 
contain  25  per  cent  of  the  population, 
20  per  cent  of  the  fuel  production  and 
80  per  cent  of  the  undeveloped  water 
power.  It  is  interesting  to  note  that  42 
per  cent  of  the  undeveloped  water 
power  is  in  one  zone,  the  Pacific 
Northwest,  which  comprises  only  2.4 
per  cent  of  the  population. 

The  Federal  Power  Survey  takes  no 
account  of  15,000,000  kw.  of  generat¬ 
ing  capacity  in  private  industrial 
plants,  or  upward  of  17,000,000  kw.  of 
installed  motor  capacity  in  those 
plants,  operated  with  purchased 
power.  Wholesale  consumers  of  elec¬ 
tric  power  used  in  1935  a  total  of  60 
per  cent  of  all  power  sold  to  ultimate 
consumers.  The  geographical  distri¬ 
bution  of  this  large  industrial  use  is 
highly  significant  to  all  other  classes 
of  consumers,  because  it  makes  the 
total  national  generation  about  two 
and  one-half  times  as  large  as  it  would 
be  otherwise  and  thereby  lowers  the 
unit  cost  of  generation  and  transmis¬ 
sion  to  all  consumers,  even  the  smallest. 
Furthermore,  some  industries  purchase 
steam  from  utilities  and  sell  power 
to  them.  Therefore  it  seems  like  a 
rather  serious  omission  to  leave  this 
industrial  situation  out  of  considera¬ 
tion  in  presenting  a  survey  or  census 
of  the  national  power  picture. 

There  is  no  national  shortage  of 


power  today  and  no  sound  reasons  can 
be  found  to  expect  one  in  the  future, 
barring  a  war  emergency  and  its  ab¬ 
normal  demands.  The  only  classes  of 
potential  consumers  still  without  elec¬ 
tric  service  are  those  in  rural  districts, 
and  this  situation  will  be  reviewed 
under  a  subsequent  heading. 

Survey  of  resources  and  capacity 

For  the  country  as  a  whole  there  is 
8.7  times  as  much  water  power  unde¬ 
veloped  as  there  is  now  in  use,  ex¬ 
pressed  in  terms  of  output.  In  the 
group  of  zones  having  abundant  water 
power  the  latter  ratio  rises  to  12.8  and 
for  the  Pacific  Northwest  it  is  32.4. 
If  this  undeveloped  water  power  were 
within  economical  transmission  dis¬ 
tance  of  important  poiver  markets, 
these  figures  would  be  rather  reassur¬ 
ing,  but,  unfortunately,  such  is  not  the 
fact,  except  perhaps  in  the  Pacific 
Northwest. 

Coal  is  found  in  mineable  quanti¬ 
ties  in  31  states  and  the  reserves  are 
estimated  at  more  than  3,000  billion 
tons,  of  which  only  25  billion  tons 
have  been  mined.  At  the  1929  rate  of 
consumption  (for  all  purposes)  of 
about  600  million  tons  per  year  there 
is  obviously  no  occasion  to  be  con¬ 
cerned  about  possible  exhaustion  for 
hundreds  of  years  to  come.  Moreover, 
the  important  fuel  reserves  are  within 
reasonable  transportation  distance  of 
the  chief  power  markets  of  the  coun¬ 
try.  Oil  and  gas  fields,  in  addition  to 
coal,  are  widely  distributed. 

Tables  II  and  III  show  the  ages  of 
generating  equipment  and  the  trend 
toward  larger  units.  Generating  effi¬ 
ciencies  of  steam  units  at  60  per  cent 
load  are  summarized  in  Table  IV. 


Practically  one-half  of  the  total  output 
in  1934  was  produced  with  an  average 
efficiency  of  about  16,000  B.t.u.  per 
kilowatt-hour  (range  14,000  to  18,000) 
and  28  per  cent  of  the  output  was  pro¬ 
duced  at  less  than  14,000. 

The  average  percentage  of  depend¬ 
able  generating  capacity  in  ratio  to  in¬ 
stalled  capacity  is  shown  in  Table  V. 
For  steam  generation  the  ratio  varies 
but  little  in  different  zones  and  aver¬ 
ages  95  per  cent.  For  hydro  genera¬ 
tion  the  ratio  varies  from  54  per  cent 
in  zone  2  (Middle  West)  to  85  per 
cent  in  zone  5  (Southwest),  with  a 
national  average  of  65.5  per  cent. 
Naturally  the  latter  figure  will  be 
lower  in  dry  years. 

Comparative  costs  of  generation 

For  purposes  of  comparison  the  cost 
of  energy  generation  by  steam  and  by 
hydro  has  been  estimated  under  the 
assumption  of  100  per  cent  capacity 
factor  and  50  per  cent  load  factor  in 
both  instances.  A  plant  cost  of  $85 
per  kilowatt  has  been  assumed  for 
steam  as  representative  of  the  run  of 


Table  II — Total  Generating 
Capacity  in  Service  in  1934 

(Federal  Power  Survey) 


Period  of 

/ - Capacity  in 

Kilowatts 

Installation 

Int. 

Grand 

Steam 

Hydro 

Comb. 

Total 

Prior  to  1901 . 

19,498 

27,700 

47,198 

1901-05 . 

76,788 

170,064 

246,852 

1906-10 . 

614,587 

627,215 

348 

1,242,150 

1911-15 . 

1,823,399 

1,225,450 

3,843 

3,052,692 

1916-20 . 

3,734,937 

1,021,115 

3,914 

4,759,966 

1921-25 . 

6,476,040 

2,228,249 

11,672 

8,715,961 

1926-30 . 

7,851,200 

2,591,101 

47,972 

10.490,273 

1931-34 . 

1,447,750 

662,880 

37,242 

2,147,872 

Total . 

22,044,199 

8,553.774 

104,991 

30,702,964 

Date  not  stated*. 

407,861 

431,033 

46.328 

885,222 

TotalU.S.A.... 

22,452,060 

8,984,807 

151  319 

31,588,186 

’Steam  and  hydro  planta  of  leas  than  2,500  kw.  and  intemal- 
combuation  plants  of  leas  than  500  k  w. 


Table  III — Steam  Plant  Capac< 
ity  in  the  U.S.A.  Classified 
According  to  Age  and  Size 
of  Units 

(Federal  Power  Survey) 


Period  of  Under  10,000  to  Over  Total 
Installation  10,000  Kw.  30,000  Kw.  30,000  Kw.  Kw. 


Prior  to  1801...  20,000  .  20,000 

1901-10 .  311,000  326,000  54,000  691,000 

1911-25 .  2,352,000  6,888,000  2,809,000  12,034,000 

1026-34 .  474,000  2,754,000  6,066,000  9,299,000 


Total .  3,157,000  9,968,000  8,919,000  22,044,000 

Unclassified* .  408,000 

T0UIU.8.A .  22,452,000 


’Plants  leas  than  2,500  kw. 
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Table  IV — Steam  Plant  Capac¬ 
ity  in  the  U.S.A.  Classified 
According  to  Efficiency  at 
60  per  Cent  Load 

(Federal  Power  Survey) 

Production  - — Plant  Output — . 


■ 

Efficiency: 

/—Plant  Capadty-N 

Thousands  of 

H 

B.t.u.  per 

Kilo¬ 

Per  Cent  Kilowatt- 

Per  Cent 

Kw-Hr. 

watts 

of  Total 

Hours 

of  Total 

H 

Under  14,000. . . . 

4,132.000 

18.7 

12,397,00a 

28.3 

H 

14.000  to  18.000.. 

8.592.000 

38  9 

20.901.000 

47  8 

H 

18,000  to  22,000.. 

4,368,000 

19  7 

6,549,000 

15.0 

H 

22,000  to  25,000.. 

2,410,000 

10.9 

2,086,000 

4.8 

H 

25,000  to  30,000.. 

1.539,000 

7.0 

1,341,000 

3.1 

■ 

Over  30,000 . 

1,045,000 

4  7 

416,000 

1.0 

1 

Totol* . 

22,086,000 

100.0 

43,690,000 

100.0 

*PlaoU  leas  than  2,500  kw.  excluded. 


Table  V — Installed  and  De¬ 

pendable  Generating  Capac¬ 
ity  of  Major  Electric 

Utilities 

(Federal  Power  Survey) 

Generating  Capacity:  Per  Cent 
Kw.  Dependable 

Zone  Region  Fuel  Hydro  Fuel  Hydro 

1  Northeast. .  8,001,000  2,426.000  94.8  74.3 

2  Middle  West .  9.321.000  1,095,000  94.0  54.0 

3  Southeast .  1,521,000  2,099,000  96.2  57.8 

4  Mountain  and  Plain  499,000  344,000  99.5  80.0 

5  Southwest .  1,672,000  93.000  97.0  85.0 

6  Pacific  Northwest..  393,000  1,183,000  94.5  80  4 

7  Pacific  Southwest..  1,193.000  1,745,000  93.5  55.8 

TotalU.S.A....  22,603,000  8,985,000  94.7  65.5 


the  best  modern  plants  now'  in  service. 
A  cost  of  S250  per  kilowatt  of  firm 
hydro  capacity  is  representative  of  the 
less  costly  hydro  projects  undertaken 
by  the  federal  government,  as  will  be 
shown  later.  No  credit  is  given  the 
hydro  plant  for  secondary  power  be¬ 
cause  it  has  been  assumed  that  there  is 
no  steam  reserve.  Fixed  charges  on 
the  investment  have  been  assumed  at 
12.5  per  cent  per  annum  on  the  steam 
plant  and  10.5  per  cent  on  the  hydro 
plant. 

The  location  of  the  steam  plant  has 
been  assumed  at  the  mine  mouth,  with 
11,000  B.t.u.  coal  costing  $1.60  per 
ton  delivered  to  the  plant.  A  generat¬ 
ing  efficiency  of  13,000  B.t.u.  per  kilo¬ 
watt-hour,  or  1.18  lb.  of  coal,  has  been 
assumed  as  fairly  representative  of  the 
best  modern  plants  now  in  service. 
This  figure  of  about  1.2  lb.  of  coal  per 
kilowatt-hour  compares  with  about  1.4 
lb.  as  the  average  of  commercial  util¬ 
ity  plants  in  1934.  The  historical  trend 
for  all  utility  plants  is  shown  in  Fig. 
1.  Steam  plant  costs  may  be  expected 


to  trend  downward  in  the  future,  and 
efficiencies  upward,  but  future  trends 
have  been  disregarded  in  this  compar¬ 
ison.  The  results  are  summarized  in 
Table  VI. 

The  result  for  the  steam  plant  is  a 
total  cost  of  4  mills  per  kilowatt-hour 
at  the  plant  bus,  compared  with  6.3 
mills  at  the  bus  of  the  hydro  plant. 
These  costs  include  all  fixed  charges 
and  operating  expenses.  When  the 
cost  of  the  hydro  plant  is  materially 
less  than  $250  per  kilowatt  of  firm 
capacity,  or  a  material  portion  of  the 
cost  is  allocated  to  other  benefits,  as 
flood  control  or  navigation,  the  cost  of 
hydro  power  may  be  as  low  as  the  cost 
of  steam  power  or  even  less.  More¬ 
over,  when  the  hydro  plant  is  co-ordi¬ 
nated  with  a  steam  plant,  so  that 
secondary  hydro  power  can  be  gener¬ 
ated,  the  benefits  will  be  reflected  in 
larger  total  hydro  output  and  lower 
unit  cost  per  kilowatt-hour.  On  the 
other  hand,  the  example  selected  above 
does  not  penalize  the  hydro  plant  for 
restricted  output  in  dry  years,  although 
it  might  be  contended  that  this  con¬ 
sideration  ought  to  be  given  proper 
weight  in  arriving  at  the  true  cost  of 
power.  If  it  were,  the  cost  of  firm 
hydro  power  would  be  somewhat 
higher  on  the  average  than  the  figure 
arrived  at. 

The  foregoing  comparison,  based  on 
a  steam  plant  at  the  mine  mouth  and  a 
hydro  plant  at  the  water-power  site, 
has  been  selected  to  show  the  costs  of 
power  generation  exclusive  of  trans¬ 
mission.  These  generation  costs  have 
later  been  combined  with  transmission 
costs,  in  various  ways,  to  show  the 
total  cost  of  power  delivered  to  a  hypo¬ 
thetical  market  center  under  several 
typical  conditions. 

Power  transmission,  wire  versus  rail 

The  Census  for  1932  listed  about 
251,000  transmission  circuit  miles  at 
voltages  from  6.6  to  220  kv.  The  270- 
mile,  285-kv.  Boulder  Dam  line  has 
been  built  since  that  date. 

Technical  progress  in  electric  trans¬ 
mission  is  so  fully  covered  in  the  tech¬ 
nical  press  and  the  transactions  of  the 
leading  engineering  societies  that  it  is 
not  advisable  to  attempt  a  summary  of 
it  in  this  paper.  Attention  will  be 
directed  instead  to  the  economics  of 
transmission,  in  order  to  focus  atten¬ 
tion  on  the  probable  future  trend  of 
commercial  development  under  the 
present  state  of  the  art. 

Three  typical  examples  of  transmis¬ 
sion  have  been  selected  for  considera- 


Table  VI  —  Comparison  of 
Generating  Costs :  Steam 
Plant  at  Mine  Mouth 
Versus  Hydro  Plant  at 
Water  Site 


Hydro  Plant 
Located  at 


Steam 

Water  Site; 

Plant 

Installation 

Located 

equal  to 

at  Mine 

Firm 

Mouth 

Capacity 

Total  installed  capacity  (Kw.) . 

100,000 

100,000 

Cost  per  kilowatt  of  installed  ca- 

parity . 

S85 

$250 

Total  cost  of  plant . 

$8,500,000 

$25,000,000 

Annual  load  factor  (per  cent) . 

50 

50 

Annual  output,  kilowatt-hours _ 

438,000,000 

438,000,000 

Annual  fixed  charges  (per  cent) _ 

12.5 

10.5 

Annual  fixed  charges  (dollars) . 

$1,063,000 

$2,625,000 

Pounds  of  coal  per  kilowatt-hour*. . 

1.18 

Annual  coal  consumption  (tons) . . . 

259,000 

Annual  cost  of  coal  at  SI  .60  per  ton 

$414,000 

Operating  supervision,  labor  and 

repairst . 

$263,000 

$131,0C0 

Total  annual  cost  (dollars) . 

$1,740,000 

$2,756,000 

(?ost  per  Kilowatt-hour  (mills) .... 

3.97 

6.30 

Recapitulation: 

Fixed  production  costa:  milla  per 

kw.-hr . 

Variable  production  coats:  milla 
per  kw.-hr . 


2.43  6  00 


1.54  0.30 


Total  production  costa:  milla  per 

kw.-hr. .  3.97  6.30 

*BaBed  on  plant  effidency  of  13,000  B.t.u.  per  kilowatt-hour 
and  heating  value  of  11,000  B.iu.  per  pound  of  cool. 

tEstimated  at  0.6  mills  per  kilowatt-hour  for  steam 
plant  and  0.3  mills  for  hydro  plant. 


tion;  these  are  summarized  directly 
below: 


Distance 

Miles 

Voltage 

Kv. 

Circuits 

per 

Circuits  Stricture 

Total 

Power 

Delivered 

Kw. 

(kwt 

per 

Mile 

50 

66 

2 

2 

50,000 

$13,000 

100 

132 

2 

2 

120,000 

22,000 

200 

220 

2 

1 

300,000 

50,000 

In  addition  to  annual  charges  at 
12.5  per  cent  on  the  investment  in  the 
line  itself,  the  total  cost  of  transmis¬ 
sion  includes  three  additional  items: 
( I )  Fixed  charges  on  the  terminal  sub¬ 
stations  at  12.5  per  cent;  (2)  fixed 
charges  on  approximately  II  per  cent 
of  additional  capacity  of  generating 
plant  to  offset  10  per  cent  transmission 
loss;  (3)  annual  cost  of  energy  losses 
in  transmission.  The  cost  of  terminal 
substations  has  been  estimated  at  $8 
per  kilowatt  for  66  kv.,  $10  per  kw. 
for  132  kv.,  and  the  latter  plus  syn¬ 
chronous  condensers  for  220  kv.  The 
cost  of  energy  losses  in  the  system  has 
been  assumed  as  5  mills  per  kilowatt- 
hour.  The  details  of  these  costs  are 
assembled  in  Table  VII.  There  it  i» 
shown  that  the  total  cost  of  transmis¬ 
sion,  based  on  100  per  cent  capacity 
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Table  VII — Cost  of  Electric  Transmission  Compared  with  Cost  of  Transportation  of 

Coal  for  Equivalent  Generation 


200  Miles  at  100  Miles  at 

50  Miles  st 

220  Kv. 

132  Kv. 

66  Kv. 

Twin  Circuit 

Twin  Circuit  Twin  Circuit 

Rated  output  per  circuit  (kw.) . 

150,000 

60,033 

25,000 

Total  capscity,  two  circuits  (kw.) . 

300,000 

120,033 

50,000 

Annual  load  factor . 

53% 

53% 

53% 

Annual  Transmiasioa  efficiency . 

93% 

93% 

93% 

Annual  input,  kilowatt-hours . 

1,460,000,000 

584,400,000 

243,300,000 

Annual  output,  kilowatt-hours. . 

1,314,000,000 

526,000,000 

219,000,000 

Transmission  loss,  kilowatt-hours . 

146,000,000 

58,400,000 

24,300,000 

Cost  of  complete  line,  per  mile . 

$50,000 

$22,000 

$13,000 

Total  cost  of  line . 

$10,000,000 

$2,200,000 

$650,000 

Cost  of  two  complete  terminals . 

$6,750,000 

$2,400,003 

$800,000 

Total  cost  of  transmission  system . 

$16,750,000 

$4,600,000 

$1,450,000 

Annual  chargee  at  12.5  per  cent . 

$2,094,000 

$575,003 

$181,000 

Additional  capacity  of  generating  plant  required 
to  compensate  for  line  loss  (kw.) . 

33,300 

13,333 

5,550 

Cost  of  additional  plant  capacity  @  $85  per  kw.. . 

$2,830,000 

$1,139,003 

$472,000 

Annual  chargee  at  12.5  per  cent . 

$354,000 

$141,000 

$59,000 

Cost  of  annual  transmission  loss  at  5  mills  per  kilo¬ 
watt-hour . 

$730,000 

$292,030 

$121,000 

Recapitulation: 

Annual  chargee  on  transmission  system . 

$2,094,000 

$575,030 

$181,000 

200  Miles  at 

100  Miles  st 

50  Miles  at 

220  Kv. 

132  Kv. 

66  Kv.  I 

Twin  Circuit 

Twin  Circuit  Twin  Circuit 

Annual  charges  on  additional  generating  plant. . 

$354,000 

$141,000 

$59,000 

Annual  cost  of  energy  losses . 

$730,000 

$292,000 

$121,000 

Total  annual  cost . 

$3,178,000 

$1,008,000 

$361,000 

Total  transmission  cost,  mills  per  kw.-hr . 

2.42 

1.92 

1.65 

Tons  of  coal  required  to  generate  output  of  trans¬ 
mission  line,  at  1. 18  pounds  per  kilowatt-hour . . . 

775,000 

310,000 

129,200 

Freight  charge  per  ton  for  transporting  eoal  by  rail 
for  same  distance  that  Power  is  transmitted* .... 

$1.60 

$1  25 

$1.08 

Total  cost  of  freight  on  coal . 

$1,240,000 

$388,000 

$140,000 

Freight  cost,  mills  per  kw.-hr . 

0.94 

0.74 

0  64 

Saving  by  transporting  eoal  (Total) . 

$1,938,000 

$620,000 

$221,000 

Saving  per  kilowatt-hour  (mills) . 

1.48 

1.18 

1  01 

Tons  of  coal  on  which  the  total  freight  would  be 
the  same  as  the  total  annual  cost  of  transmission . 

1,986,000 

806,400 

334,300 

Total  heat  in  coal,  millions  of  B.t.u.t . 

43,690,000 

17,740,000 

7,355,000 

B.t.u.  per  kilowatt-hour  of  above  output . 

33,200 

33,700 

33,600 

B.t.u.  per  kw.-hr.,  modem  steam  station . 

13,000 

13,000 

13,000 

'Freight  r>te  per  ton  of  eoal  equals  S0.90  plus  3.5  mils  per  mite;  applicable  to  Middle  West . 
t.4t  11,000  B.t.x  per  pound  of  coal  or  22  million  B.t.u.  per  ton. 


factor,  50  per  cent  annual  load  factor 
and  10  per  cent  energy  loss  in  the  line 
and  terminals,  is  as  follows: 

50  miles  at  66  kv . 1.65  mills/kw.-hr. 

100  miles  at  132  kv . 1.02  mills/kw.-hr. 

200  miles  at  220  kv . 2.42  mills/kw.-hr. 

In  economic  contrast  with  this 
method  of  transmitting  power  there  is 
the  alternative  of  transporting  the 
equivalent  fuel  by  rail.  The  cost  of 
transmission  by  the  latter  method  will 
consist  of  the  freight  charges  on  the 
equivalent  coal  required  to  generate 
the  same  output  in  a  modern  steam 
plant.  Coal  consumption  has  been 
estimated  at  1.18  lb.  per  kw.-hr.,  based 
on  13,000  B.t.u.  per  kw.-hr.  and  11,000 
B.t.u.  per  lb.  of  coal. 

At  the  Chicago  meeting  held  on 
January  31,  1935,  before  mentioned, 
W.  L.  Abbott  presented  the  following 
formula  for  the  freight  rate  per  ton  of 
coal  under  conditions  typical  of  the 
Midwest : 

Rate  per  ton  =  $0.90  plus  3.5  mills  per  mile. 

At  this  freight  rate  the  cost  of  trans¬ 
porting  the  equivalent  coal  for  the 
same  annual  output  indicated  above 
will  be; 


50  mile* . 0.64  mill/kw.-hr. 

too  miles . 0,74  mill/kw.-hr. 

200  nniles . 0.94  mill/kw.-hr. 


If,  on  the  other  hand,  it  be  assumed 
that  the  total  tonnage  of  coal  trans¬ 
ported  be  increased  until  the  total 
freight  charges  are  equal  to  the  annual 
cost  of  electric  transmission,  it  will  be 
found  that  if  this  tonnage  of  coal  were 
all  required  to  generate  electrical  en¬ 
ergy  in  a  steam  plant,  the  resultant 


economy  would  be  about  33,000  B.t.u. 
per  kw.-hr.,  or  corresponding  to  about 
the  poorest  of  steam  plants  still  in 
service  (see  Table  IV). 

These  results  are  all  summarized  for 
comparison  in  Table  VIII.  The  cost 
of  electric  transmission  is  2.6  times  the 
cost  of  transmission  by  rail,  as  shown 
by  comparisons  covering  ranges  of  dis¬ 
tance  from  50  miles  to  200  miles. 
Stated  in  another  way,  if  the  efficiency 
of  generation  in  a  steam  plant  were  so 
low  that  the  costs  of  transmitting 
power  by  wire  and  by  rail  were  equal, 
the  steam  plant  would  rank  among  the 
poorest  one  per  cent  of  all  steam  gen¬ 
erating  stations  in  service  in  1934.  Or, 
stated  still  differently,  if  it  were  neces¬ 
sary  to  haul  coal  by  rail  so  far  that  the 
costs  of  transmission  by  the  two 
methods  were  equal,  the  comparison  of 
distances  would  be  as  follows: 


F.lectric 

Rail 

Ratio  Rail  to 

Transmission 

Transmission 

Wire 

50  miles 

540  miles 

10.8 

100  miles 

670  miles 

6.7 

200  miles 

915  miles 

4.6 

Putting 

these  results  in 

simple 

terms,  they  show  that  when 

a  hydro 

plant  is  50  miles  from  the  market  it 
will  cost  no  more  for  transmission 
when  coal  is  hauled  540  miles,  or 
eleven  times  as  far.  When  a  hydro 
plant  is  100  miles  from  the  market  it 
will  cost  no  more  for  transmission 
when  coal  is  hauled  670  miles,  or  al¬ 
most  seven  times  as  far.  When  hydro 
is  200  miles  from  market  it  will  cost 
no  more  to  haul  coal  915  miles,  or 
almost  five  times  as  far. 

Naturally  these  comparisons  assume 


Table  VIII — ^Unit  Cost  of  Elec¬ 
tric  Transmission  Compared 
with  Cost  of  Transporta¬ 
tion  of  Coal  for  Equiva¬ 
lent  Generation 


200  Miles  100  Miles  50  Miles 
st  220  Kv.  st  132  Kv.  st  66  Kv. 


Twin 

Twin 

Twin 

Circuit 

Circuit 

Circuit 

Total  delivoy  capacity  (kw.) 

300.000 

120,000 

50,000 

Annual  load  factor  (per  cent) 
Annual  output,  million  kilo- 

50 

50 

50 

watt-hours . 

Coot  of  delivered  energy,  mils 
per  kw.-hr: 

Annual  charges  on  Trans- 

1,314 

526 

219 

mission  system . 

Annual  charges  on  addi- 

1.59 

1.09 

0  83 

tional  generating  plant. . 
Annual  cost  of  energy 

0.27 

0.27 

0.27 

losses  in  system. . 

0.56 

0.56 

0  56 

Total  transmission  cost. 
Cost  of  freight  haul  on  equiva- 

2.42 

1.92 

1.65 

lent  coal . 

Saving  over  transmission  (per 

0  94 

0.74 

0.64 

cent) . 

B.t.u.  per  kilowatt-hour  at 

158 

159 

158 

equal  cost . 

33,200 

33,700 

33  600 

Table  IX — Summary  of  Cost 
of  Steam  Generation  Plus 
Transmission 

(Mills  per  Kilowstt-hour) 


200  Miles 

100  Miles 

50  Miles 

Generation . 

3.97 

3.97 

8.97 

Transmission . 

2.42 

1.92 

1.65 

Total . 

6  39 

5.89 

5.62 

Efficiency  of  steam  Generation 

without  Transmission,  at 

equal  total  cost: 

B.Lu.  per  kw.-hr . 

33.200 

33,700 

33,600 
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that  the  formula  for  the  freight  rate 
given  above  will  hold  for  relatively 
long  distances,  but  whether  it  does  or 
not  is  unimportant  here.  The  outstand¬ 
ing  fact  is  that  electric  transmission 
is  uneconomic  in  comparison  with  rail 
transport  of  coal  to  a  modern  steam 
plant,  under  conditions  typical  of  the 
Midwest  as  to  freight  rates  for  at  least 
200  miles.  The  general  consequences 
of  combining  these  transmission  costs 
with  the  preceding  generation  costs 
will  be  considered  under  a  subsequent 
heading. 

Electrical  distribution 

In  1935  the  total  investment  in  all 
electric  utility  systems  was  about  $13,- 
100,000,000,  of  which  approximately 
38  per  cent  was  for  generating  plant, 
24  per  cent  for  transmission  and  38 
per  cent  for  distribution  plant.  Based 
on  certain  specified  assumptions  as  to 
the  proportionate  output  from  fuel  and 
from  water  power,  efficiency  of  steam 
plants,  cost  of  fuel  and  return  on  the 
investment  it  is  shown  that  the  average 
cost  per  kilowatt-hour  delivered  at 
wholesale  was  approximately  1.25 
cents  and  the  cost  at  retail  4.3  cents. 
The  latter  checks  reasonably  well  with 
published  figures  for  average  revenue 
at  retail  for  commercial  and  domestic 
sales. 

The  possibility  of  competition  in 
supplying  local  markets,  in  conse- 


Table  X — Summary  of  Cost  of 
Steam  Generation  Plus 


Freight  Haul 

on 

Coal 

300 

200 

100 

50 

Miles 

MUee 

Miles 

Miles 

Freight  rate  per  ton . 

$1.95 

$1.65 

$1.25 

$1  08 

Kilowatt-hours  per  ton.. . 

1,692 

1,692 

1,692 

1,692 

Freight;  mil  Is  per  kw.-hr. 

1.15 

0.94 

0,74 

0  64 

Genentioix;  mil  Is  per  kw.- 
hr . . . 

3.97 

3.97 

3.97 

3.97 

_ 

— 

— 

Total  cost  per  kw.-hr. . 

5.12 

4.91 

4,71 

4.61 

quence  of  the  development  of  so  much 
power  by  federal  and  other  projects 
now  under  construction,  is  something 
which  merits  discussion.  On  the  aver¬ 
age  the  cost  of  distribution  comprises 
about  70  per  cent  of  the  cost  of  service 
to  retail  customers  and  65  per  cent  of 
the  cost  of  service  is  comprised  of  an¬ 
nual  charges  on  the  investment.  Du¬ 
plicate  facilities  on  the  streets  are 
objectionable;  idle  plant,  divided  pa¬ 
tronage  and  rate  cutting  are  likely  to 
bring  financial  disaster.  Local  com¬ 
petition  appears  to  be  undesirable 
from  about  every  standpoint,  including 
the  helpless  investors  who  may  be 
ruined  by  it. 

Rural  distribution 

It  is  difficult  at  best  to  render  self- 
supporting  rural  service  at  a  cost 
which  prospective  customers  are  will¬ 
ing  or  able  to  pay  for  it.  The  rela¬ 
tively  low  development  is  due  in  large 
part  to  the  economic  resistance  repre¬ 
sented  by  the  preliminary  investment 
in  interior  wiring,  lighting  fixtures, 
lamps  and  appliances.  Another  factor 
retarding  development  has  been  the 
commercial  risk  in  building  long  rural 
lines  into  thinly  populated  districts. 
On  the  other  hand,  the  economic  ben¬ 
efits  of  rural  service  are  constantly 
attracting  new  customers,  and  at  pres¬ 
ent  this  class  of  development  is  grow¬ 
ing  quite  rapidly. 

The  utopian  ideal  of  electric  service 
lines  to  every  farm  and  home  in  the 
land  is  undoubtedly  impossible  of 
realization,  except  on  the  basis  of  a 
heavy  government  subsidy  at  the  ex¬ 
pense  of  the  taxpayers  nationally. 
Moreover,  it  would  be  uneconomic  in 
any  event. 

In  the  event  that  Congress  should 
appropriate  one  billon  dollars  for 
rural  electrification,  as  recently  pro¬ 
posed,  it  would  be  more  economical  in 
many  cases  to  subsidize  the  purchase 


Table  XII — Cost  of  Hydro 
Output  Delivered  at  End  of 
Transmission  Line:  Mills 
per  Kilowatt'Hour 


Hydro 


Plant  Cost 

200 

100 

50 

(Firm  Capacity) 

Miles 

Miles 

Miles 

$125  Per  Kw. 

Generation. . . 

3.30 

3.30 

3.30 

Transmission _ 

2.42 

1.92 

1.65 

Total . 

5.72 

5.22 

4.95 

$105  per  kw. 

Generation . 

2.82 

2,82 

2.82 

Transmission _ 

2.42 

1.92 

1.65 

— 

Total . 

5.24 

4.74 

4.47 

$85  per  kw. 

Generation. . . 

2.34 

2.34 

2.34 

Transmission _ 

2.42 

1,92 

1.65 

— 

— 

Total . . 

4.76 

4.26 

3.99 

$65  per  kw. 

Generation . 

1.86 

1.86 

1.86 

Transmission . 

2.42 

1.92 

1.65 

Total . . 

4.28 

3.78 

3.51 

$45  per  kw. 

Generation. . . 

1.38 

1.38 

1.38 

Transmission . 

2.42 

1.92 

1.65 

Total . . 

3.80 

3.30 

3.03 

of  individual  farrn-genercUing  plants 
than  to  build  rural  supply  lines. 

Power  system  design 

Problems  of  system  planning  which 
transcend  those  of  local  distribution 
are  concerned  with  delivering  bulk 
power  supplies  to  the  market  centers. 
These  problems  involve  the  difficult 
question  of  where  and  how  to  produce 
power  the  cheapest,  when  the  costs  of 
generation  and  transmission  are  both 
taken  into  account.  Suitable  sites  for 
modern  steam  plants  require  very 
large  water  supply  for  condenser  cir¬ 
culation  and  ample  facilities  for  re¬ 
ceiving  and  storing  large  quantities  of 
fuel.  Water  power  sites  may  also  be 
available  within  the  limiting  distances 
considered  feasible  for  transmission. 

Many  aspects  of  this  major  subject 
might  profitably  be  selected  for  discus¬ 
sion,  but  probably  the  topic  of  greatest 
current  interest  is  the  comparative 
economy  of  steam  and  water  power 
when  fuel  sources  and  hydro  sites  are 
both  distant  from  market  centers. 

For  convenience,  the  results  of  pre¬ 
vious  estimates  of  the  cost  of  steam 
power  at  the  mine  mouth  and  the  cost 
of  transmission  are  assembled  in  Table 
IX.  For  comparison,  the  costs  of 
steam  power  generated  at  the  market, 
with  fuel  hauled  various  distances  by 
rail  are  assembled  in  Table  X.  As  pre¬ 
viously  emphasized,  the  latter  costs  are 
the  lower  of  the  two.  That  is  to  say, 
it  is  cheaper  to  transmit  power  in  a 
coal  car  than  by  wire. 


Table  XI — Cost  of  Hydro  Generation:  With  Various  Plant  Costs 

(Cost  Per  Kw.  of  Firm  Capacity) 


tl25PerKw.  SlOSPerKw.  SSSPerKw.  $65  Per  Kw.  $45  Per  Kw. 


Installed  capacity,  kw .  100,000  100,000  100,000  100,000  100,000 

Coat  per  kw .  $135  $105  $85  $65  $45 

Total  coot .  $12,500,000  $10,500,000  $8,500,000  $6,500,000  $4,500,000 

Annual  load  factor  % .  50  50  50  50  50 

Annual  output:  Kw.-hr .  438,000,000  438,000,000  438,000,000  438,000,000  438,000,000 

Annual  fixed  chargee,  % .  10.5  10.5  10  5  10.5  10.5 

Annual  fixed  chargee .  $1,313,000  $1,103,000  $893,000  $683,000  $473,000 

Supervision,  labor  A  repairs .  $131,000  $131,000  $131,000  $131,000  $131,000 

Total  annual  cost. .  $1,444,000  $1,234,000  $1,024,000  $814,000  $604,000 

Cost  per  kw.-hr.,  mils .  3.30  2.82  2  34  1.86  1,38 
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In  the  previous  estimate  of  the  cost 
of  hydro  power  at  the  dam  site,  based 
on  an  investment  of  $250  per  kilowatt 
of  firm  capacity,  the  advantage  was 
clearly  in  favor  of  steam.  However, 
there  are  hydro  sites  where  the  cost  of 
development  is  lower,  and  therefore 
estimates  have  been  prepared  to  show 
the  cost  of  hydro  power  as  the  invest¬ 
ment  per  unit  becomes  less.  These  re¬ 
sults  are  shown  in  Table  XI,  from 
which  it  will  be  apparent  that  when 
the  investment  is  relatively  low  the 
power  becomes  very  cheap.  However, 
the  hydro  power  must  be  transmitted 
to  market,  and  Table  XI I  shows  the 
total  cost  at  the  market  center,  for 
various  transmission  distances  up  to 
200  miles. 

Over-all  costs  compared 

The  results  shown  in  Tables  X  and 
XII  are  presented  graphically  in  Fig. 
2.  These  graphs  show  the  cost  of 
power  delivered  at  the  market  from 
distant  hydro  plants  of  various  hypo¬ 
thetical  costs  per  kilowatt,  and  from 
steam  plants  at  the  market  with  vary¬ 
ing  lengths  of  coal  haul  by  rail.  The 
graphs  showing  the  cost  of  hydro 
power  are  all  similar,  and  it  will  be 
noted  that  they  intersect  the  graphs  of 
the  cost  of  steam  power  at  various 
points.  Such  intersections,  naturally, 
represent  equal  costs  from  hydro  and 
steam.  These  points  of  intersection, 
on  the  scale  of  abscissas,  represent 
various  distances  of  transmission  of 
hydro  power  which 
result  in  equality  of 
cost  with  steam.  These 
mileages  have  been 
determined  from  Fig. 

2  by  inspection  and 
used  to  construct  the 
graph  shown  in  Fig.  3. 

The  purpose  of  Fig. 

3  is  to  bring  out  the 
cost  of  hydro  per  kilo¬ 
watt,  such  that  when 
the  power  is  trans¬ 
mitted  a  given  dis¬ 
tance  the  total  cost  per 
kilowatt  -  hour  w'  i  1  1 
f<iual  that  from  a 
steam  plant  to  which 
the  coal  is  hauled  by 
rail  for  various  dis¬ 
tances.  As  a  concrete 
sample,  assuming  a 
steam  plant  at  the 
market  center  and  200 
miles  from  a  coal 
"tme,  it  appears  from 
^he  uppermost  graph 


that  a  hydro  plant  costing  about  $112 
per  firm  kilowatt  and  located  100  miles 
from  the  market  would  deliver  firm 
power  at  the  same  cost  as  steam.  Tak¬ 
ing  again  the  same  steam  plant,  if  the 
hydro  plant  cost  only  $80  per  firm 
kilowatt  it  could  be  250  miles  from 
the  market  and  still  compete  with 
steam. 

The  graphs  in  Fig.  2  also  show,  of 
course,  that  secondary  hydro  power, 
for  which  the  additional  plant  capacity 
costs  relatively  little,  can  be  generated 
at  very  low  cost.  However,  it  must  be 
supplemented  with  power  from  an¬ 


other  source,  usually  steam,  generated 
from  coal,  oil  or  natural  gas.  For  this 
reason  there  are  few  hydro  develop¬ 
ments  in  the  United  States  which  are 
not  interconnected  with  steam. 

Enough  has  been  presented  to  make 
it  reasonably  clear  that  the  economic 
trend  of  the  future,  in  supplying  large 
metropolitan  load  centers,  will  be  to¬ 
ward  steam  plants  located  as  near  the 
market  as  practicable,  except  where 
circulating  water  is  unobtainable  or  too 
expensive,  or  fuel  costs  are  prohibi¬ 
tive.  Transmission  facilities  will  con¬ 
tinue  to  be  essential  for  interconnect¬ 
ing  the  bulk  sources  of  supply  and 
taking  the  bulk  power  to  market  cen¬ 
ters.  Additional  hydro  sites  which  can 
be  economically  developed  in  com¬ 
bination  with  supplemental  steam 
power  will  be  attractive  when  not  too 
far  from  markets,  but  projects  of  this 
type  should  receive  even  more  careful 
scrutiny  than  has  been  given  them  here¬ 
tofore.  Future  projects  of  the  Boulder 
Dam  type  will  be  very  questionable  at 
best. 

System  interconnection 

There  is  today  more  or  less  propa¬ 
ganda  for  more  extensive  interconnec¬ 
tion  of  adjacent  power  systems  and 
interchange  of  energy.  If  carried  out 
as  a  national  policy  the  trend  would 
be  toward  a  country-wide  intercon¬ 
nected  network  of  long-distance,  high- 
voltage  transmission  lines.  The  facts 
brought  out  in  this  paper  tend  to  prove, 
however,  that  such  a  program  would 
be  uneconomic.  Interconnection  al¬ 
ready  exists  on  a  very  extensive  scale. 
As  a  matter  of  fact,  thousands  of  miles 


Miles  of  Transmission 


Fig.  3  —  Unit  cost  of  hydro  plant  such  that 
cost  of  hydro  generation  plus  transmission 
equals  cost  of  steam  generation  plus  coal  haul 
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Table  XIII — Summary  of  Fourteen  Federal  Hydro  Projects  Under  Construction  or 

Contemplated 


(Data  on  coat  and  ultimate  output  compiled  by  U.  S.  Chamber  of  Commerce) 


Ultimate 

Zone  Project  Coat 

1  Pa88a'na;{jod(ly .  S3t,0}0,000 

2  (None) . 

4  *Caapar-Alcova .  22,700,090 

4  'Fort  Peck .  110,000,000 

6  (None) . 


Sab-toUl .  J166,700,000 

3  ‘Wilaon  Dam .  63,000,000 

3  ‘Norria  Dam .  34,000,000 

3  ‘Wheeler  Dam .  40,000,000 

3  ‘Pickwick  Dam .  42,000,000 

3  Guntersville  Dam .  27,000,000 


Cost  Per 

Average  Cost 

Ultimate 

Kilowatt 

Per  Kilowatt 

Output 

of  Ultimate  of  Dependable 

(Kw.) 

Output 

Capaoityt 

44,800 

$759 

$1,160 

37,300 

609 

929 

298,000 

369 

564 

380,100 

439 

670 

537,000 

117 

179 

164,000 

207 

317 

298,000 

134 

205 

343,000 

122 

187 

175,000 

154 

236 

Ultimate 

Zone  Project  Coat 

3  Chickamauga  Dam .  $28,000,000 

3  ‘Tygart .  15,700,000 

6  ‘Grand  Coulee .  400,000,000 

6  ‘Bonneville .  46,000,000 

7  ‘Boulder  Dam .  165,000,000 

7  Central  Valley .  170,000,000 


Sub-totel .  1,030,700,000 

TotalU.S.A .  11,197,400,000 


Cost  Per 

Average  Co(t 

Ultimate 

Kilowatt 

Per  Kilowatt 

Output 

of  Ultimate  of  Dependable 

Kw. 

Output 

Capacityt 

209,000 

134 

20S 

17,200 

913 

1,390 

1,865,000 

204 

328 

448,000 

103 

157 

1,120,000 

147 

225 

261,000 

652 

995 

5,437,200 

190 

290 

5,817,300 

$206 

$314 

Total  expended  on  these  projects  to  June  30, 1935,  $211,400,090. 

tNational  average  dependable  capacity  equals  65.5  per  cent  of  installed  capacity:  obviously 
this  is  lower  in  dry  years. 


of  transmission  circuits  of  diflferent 
systems  are  normally  operated  in  par¬ 
allel  every  day,  but  not  primarily  for 
long-distance  transmission  of  energy. 
Interconnection  exists  chiefly  for  emer¬ 
gency  transfer  of  energy  from  the 
fringe  of  one  power  system  to  the 
fringe  of  a  neighboring  system. 

A  collateral  advantage  of  intercon¬ 
nection,  frequently  realized,  is  the  pos¬ 
sibility  of  energy  interchanges  at  va¬ 
rious  hours  of  the  day  in  response  to 
diversity  in  system  peaks.  These  im¬ 
provements  in  load  factor  sometimes 
result  in  appreciable  economies,  if  the 
interconnection  does  not  involve  too 
great  lengths  of  transmission  and  sub¬ 
stantial  energy  losses. 

Federal  hydro  projects 

From  a  list  prepared  by  the  Federal 
Power  Commission  it  appears  that  the 
ultimate  capacity  in  seven  federal 
projects  is  to  he  3,158,500  kw.  and  the 
initial  765,900  kw.,  or  24  per  cent  of 
the  proposed  ultimate. 

Recently  the  United  States  Chamber 
of  Commerce  compiled  and  published 
figures  of  ultimate  installed  capacity 
and  estimated  total  cost  for  fourteen 
federal  hydro  projects,  as  shown  in 
Table  Xlll.  The  average  cost  per  kilo¬ 
watt  of  ultimate  capacity  is  $206.  The 
national  average  ratio  of  firm  output 
to  installed  capacity  is  65.5  per  cent,* 
and  the  application  of  this  figure 
shows  an  average  cost  of  $314  per  kil¬ 
owatt  of  firm  capacity. 

Examination  of  these  individual 
projects  shows  that  Passamaquoddy, 
Caspar-Alcova,  Fort  Peck,  Tygart  and 
Central  Valley  are  hopelessly  uneco¬ 
nomic  as  power  developments.  These 

‘Federal  Power  Commission. 


five  projects  should  never  be  devel¬ 
oped  with  anyone’s  money,  public  or 
private.  Disregarding  these  five,  the 
remaining  nine  have  an  average  cost 
of  $164  per  kilowatt  of  ultimate  in¬ 
stalled  capacity,  or  $250  per  kilowatt 
of  ultimate  firm  capacity.  The  latter 
figure  is  the  same  as  that  selected  for 
the  comparison  of  hydro  power  with  a 
modern  steam  plant,  previously  pre¬ 
sented.  Of  course  with  only  24  per 
cent  initial  installation,  the  production 
costs  will  be  far  in  excess  of  the  cost 
of  modern  steam  power  as  long  as  that 
condition  exists. 

Certain  differences  appear  between 
the  figures  for  ultimate  capacity  for 
the  seven  projects  listed  by  the  Federal 
Power  Commission  and  the  corre¬ 
sponding  figures  in  Table  XIII.  There¬ 
fore,  the  capacities  shown  in  the  com¬ 
mission’s  tabulation  and  the  costs 
shown  in  Table  XIII,  for  these  seven 
projects,  have  been  reassembled  in 
Table  XIV,  and  the  average  cost  per 
kilowatt  of  ultimate  capacity  is  $259, 


- 

Initial 
Capacity . 

Ultimate 

Capacity 

Zone 

Project 

(Kw.) 

(Kw.) 

3 

Norris  Dam . 

100,000 

100,000 

Wheeler  Dam . 

32,000 

256,000 

4 

Fort  Peck . 

50,000 

400,000 

Caspar-Alcova . 

25,000 

38,000 

6 

Grand  Coulee . 

102,900 

617,000 

Bonnerville . 

86,000 

430,000 

7 

Boulder  Canyon . 

370.000 

1,317,500 

Total . 

765.900 

3,158,500 

or  per  kilowatt  of  average  firm  capac¬ 
ity  is  $395. 

Looking  only  at  ultimate  develop¬ 
ment,  projects  such  as  Wilson, 
Wheeler,  Pickwick  and  Chickamauga. 
and  particularly  Bonneville,  offer  some 
hope  of  economical  results  if  properly 
co-ordinated  with  supplemental  mod¬ 
ern  steam  plants,  provided  there  are 
neighboring  markets  to  absorb  the 
power.  But  the  first  four  will  develop 
over  1,300,000  kw.  and  the  fifth  430,- 
000  kw.  The  prospect  of  finding  ade¬ 
quate  markets  within  economic  distance 
seems  to  have  received  scant  study.  It 
seems  inevitable  that  this  power  cannot 
be  put  to  economical  uses  for  years  to 
come,  if  ever,  and  will  be  a  temptation 
to  plunge  the  government  into  the 
power  business. 

Let  it  not  be  said  that  engineers 
failed  to  come  forward  with  a  remed\ 
to  safeguard  private  enterprise  and  the 
millions  of  people  dependent  on  it. 
The  best  economic  remedy  which  can 
now  be  devised  is  for  the  government 
to  suspend  devel¬ 
opment  of  power 
on  all  of  these 
projects,  and  in 
future  develop 
only  so  much  of  the 
potential  power  as 
the  private  utilities 

can  econornicalh 

absorb  and  dis- 
tribute  to  the 
power  markets  of 
the  country.  Let  the 
government  co-op¬ 
erate  with  private 
industry  instead  of 
engaging  in  ruin¬ 
ous  competition. 


Table  XIV — Summary  of  Seven  Federal 
Hydro  Projects  Under  Construction 

(Data  on  initial  and  ultimate  capacity  from  Federal  Power  Survey) 

(Data  on  ultimate  cost  compiled  by  U.  S.  Chamber  of  Commerce) 


Cost  Per 
Kilowatt 

Ultimate  of  Ultimate 
Cost  Capacity 
$34,000,000  $340 

40,000,000  156 

110,000,000  275 

22,700,000  598 

400,000,000  649 

46,000,000  107 

165,000,000  125 


$817,700,000  $259 
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Utility  Revenue  Up  6.3% 


March  operations  of  electric  light 
and  power  companies  brought  6.3 
per  cent  more  revenue  than  a 
rear  ago,  with  an  increase  of  11.8  per 
cent  in  energy  output,  the  former 
amounting  to  $165,650,200,  according  to 
the  Edison  Electric  Institute,  and  the 
output  to  8,434,400,000  kw.-hr.  The  in¬ 
come  was  virtually  up  to  the  figure  at¬ 
tained  six  years  ago  and  it  was  higher 
than  in  March  of  any  other  year,  but  to 
earn  it  the  industry  had  to  sell  11  per 
cent  more  kilowatt-hours  than  in  1930. 


March  Revenue,  6.3  Per  Cent 
Above  1935,  Matches  1930 
Record  —  Energy  Sales,  Up 
13.7  Per  Cent,  Set  New  High 
for  Month 


Comparing  like  months  in  order  to  take 
into  account  the  usual  seasonal  varia¬ 
tions,  earnings  have  been  holding  close 


Table  I — Monthly  Revenue  from  Ultimate  Consumers  and 
Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Energy  Generated,  Millions  of  Kw.-Hr.* 

Month 

Ultimate  Consumersf 

T  otal  1 

[  Hydro  ] 

1  Fuel 

1936 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent. 
Inc. 

Mrch . 

165,650 

-f6.3 

8,434 

-t-11.8 

3,591 

-f5.7 

4,843 

-f  16.5 

Febniarv . 

171,219 

-f5,4 

8,120 

-f  14.6 

2,775 

—2.2 

5,345 

-1-26.9 

JiDuarv. . . 

179,141 

-1-5.3 

8,745 

4-11.0 

3,207 

-f  3.3 

5,538 

-f  16.7 

n  *’35 

December . 

173,459 

-1-5.9 

8,580 

-f  13.0 

3,069 

-1-1.0 

5,511 

-1-21.0 

to  the  amounts  of  the  best  previous  years 
since  last  August.  This  condition  con¬ 
tinues.  The  increase  over  the  preceding 
year  was  the  largest  for  any  month  since 
pre-depression  times. 

Energy  production  remains  on  a  higher 
level  than  ever  before,  10  per  cent  above 
the  March  record  of  1930  and  11  per 
cent  above  1929. 

In  conformity  with  the  usual  move¬ 
ment  in  spring,  the  revenue  decreased 
3.3  per  cent  from  February  and  7.6  per 
cent  from  January.  Average  daily  en¬ 
ergy  production  was  272,000,000  kw.-hr., 
against  280,000,000  kw.-hr.  in  January. 
Production  in  March  was  appreciably 
affected  by  flood  conditions,  especially 
in  New  England. 

Water  power  contributed  42.5  per  cent 
of  the  total  output,  but  increased  only 
5.7  per  cent  over  a  year  ago.  whereas 
production  from  fuels  increased  16.5  per 
cent. 

Regional  gains  in  revenue  over  last 
year  were  small  in  the  Northeast,  but 
rose  to  11.5  per  cent  in  the  Southeast 
and  around  9  per  cent  in  the  far  West. 
Energy  production  decreased  slightly  in 
New  England,  but  was  larger  than  in 
1935  in  all  other  parts  of  the  country, 
the  maximum  increase  being  21.7  per 
cent  in  the  South  Atlantic  states.  Con¬ 
siderably  more  energy  than  a  year  ago 
is  being  produced  from  fuels.  The  ex¬ 
cess  was  smaller  in  March  than  in  Feb¬ 
ruary,  but  nevertheless  ran  as  high  as 
27.5  per  cent  in  New  England  and  25.2 
per  cent  in  the  South  Atlantic  area. 

It  is  worth  noting  that  the  changes 
listed  in  Table  III  brought  each  of  the 
three  major  items,  as  well  as  total  en¬ 
ergy  sales  to  ultimate  consumers,  to  a 
higher  level  than  in  any  previous  March. 

For  the  twelve-month  period  the  aver¬ 
age  consumption  per  residential  cus¬ 
tomer  was  688  kw.-hr.,  against  639  kw.- 
hr,  for  the  preceding  like  period,  and  the 
average  price  per  kilowatt-hour  fell  fur¬ 
ther  to  4.93  cents. 


Table  II — Regional  Revenue  and  Energy  Output  in  March, 

1936 

Compared  with  Corresponding  Month  of  Previous  Year 


Geographical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Unit^  States . , , , 

England  . 

Middle  Atlantic . 

^No. Central., , . 
No.  Central.. . 
Atlantic  \ 
Central  /  •  • 
JW  io.  Central. . , 
Mountain.. . 

165,650 

13,826 

47,627 

39,834 

14,407 

21,082 

8,643 

4,890 

15,341 

-f  6.3 
-1-  2.2 
-1-  1.3 
-f  9.1 
-1-  8.9 
-1-11.5 
+  6.0 
-1-  9.5 
+  8.5 

8,434 
529 
2,067 
2,064 
541 
/  1,157 
\  356 

385 
295 
1,040 

-1-11.8 
—  1.0 
-f  11.0 
-f  13.2 
-f  5.5 
-1-21.7 
-t-  7.8 
-f  11.8 
-1-20.0 
-1-14.3 

3,591 

237 

736 

222 

158 

778 

292 

13 

220 

935 

-f  5.7 
—22.2 
-f  0.8 

—  15.2 

—  19,7 
-1-20.0 
+  4.9 
—54.8 
-1-22.0 
-f23.7 

4,843 

292 

1,331 

1,842 

383 

379 

64 

372 

75 

105 

-f  16.5 
-1-27.5 
-1-17.5 
-1-18.0 
-f  21.3 
-1-25.2 
-1-22.0 
-1-18.0 
-1-14.6 
—31.8 

l^oourtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central  station, 
■^liainarj',  Edison  Electric  Institute. 


Table  III— -Allocation  of  Energy 
March,  1936 

Compared  with  Corresponding  Month  of  Previous 
Year 

(Edison  Eleetrie  Institute) 


Class  of  Serrice 

Millions 
of  Kw.-Hr 

Per  Cent 
Inc. 

Total  for  distribution* . 

8,375 

1,462 

6,913 

1,254 

1,256 

3,649 

209 

394 

83 

68 

-f  11.7 
-1-  3.0 
-1-13.7 
-f  11.4 
•f  12.1 
-1-16.4 
-h  4.3 
-1-  2.5 
-1-24.3 
-1-36.4 

Lost  in  transmission,  etc.. . . 
Sold  to  ultimate  eonsumers.. . . 
Domestio . 

Com’l,  small  light  and  power. 
Com’I,  large  light  and  power. . 
Municipal  street  lighnng. . . . 
Railways — street,  interurban 
Railipads — electriSed  steam. 
Municipal  and  misceUaneous 

ported,  leei 
partmente 
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energy  used  in  railway  and  other  de- 
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Hosts  to  World  Power  Delegates 

Thousands  of  executives  and  engineers  interested 
in  power  and  natural  resources  will  gather  in 
Washington  September  5.  This  country  is  host  to  the 
Third  World  Power  Conference  delegates.  This  meet¬ 
ing,  with  its  accompanying  tours,  is  a  truly  interna¬ 
tional  affair  of  major  magnitude.  It  evokes  our  most 
cordial  hospitality.  It  brings  to  bear  the  greatest  inter¬ 
national  group  of  experts  on  power  ever  assembled.  It 
stands  out  as  an  international  meeting  of  major  mag¬ 
nitude. 

This  conference  is  no  place  to  accent  our  local 
national  politics  or  differences  of  opinion.  Those  in 
charge  assure  us  that  this  conference  is  to  be  factual, 
objective  and  international  in  character.  The  papers 
are  written  to  this  specification,  and  this  is  the  reason 
that  leaders  of  the  electrical  industry  are  back  of  the 
conference.  Those  who  attended  previous  conferences 
in  London  and  Berlin  understand  the  high  standards 
and  caliber  of  this  event  and  how  difficult  it  will  be  for 
us  to  measure  up  to  previous  meetings. 

We  hope  the  rumor-mongers  and  petty  minds  will 
not  mar  this  conference.  It  should  mean  a  great  deal 
to  the  world  and  we  have  a  chance  to  show  the  world 
what  we  have  done  in  this  country.  It  is  an  occasion 
for  international  amity  and  education.  We  should  be 
proud  to  be  hosts  and  to  show  our  wares.  Every  pos¬ 
sible  encouragement  should  be  given  to  make  this  a 
notable  affair. 

We  challenge  the  competency  of  some  of  the  au¬ 
thors  of  the  papers  scheduled.  They  are  observers, 
rather  than  experts  who  know  what  they  are  talking 
about.  But  the  use  of  two  authors  in  many  instances 
permits  our  true  experts  to  treat  the  subject  matter  and 
thus  minimizes  this  criticism.  Since  the  papers  are  to 
be  presented  by  title,  the  heart  of  the  meetings  will  lie 
in  the  discussions.  We  hope  our  best  experts  will  attend 
and  participate.  The  W'^orld  Power  Conference  is  an 


international  movement  that  deserves  our  best  efforts  to 
make  it  succeed.  We  are  confident  of  the  constructive 
results  of  the  meeting  in  this  country. 

Will  Rural  Life 
Be  Less  Abundant? 

EVERYBODY’S  interested  in  rural  electrification,  the 
hard-working  bureaus  in  Washington,  the  co-oper¬ 
ative  associations,  the  eager-to-please  utilities — in  fact, 
everybody  but  the  farmer. 

Our  radios  have  pulsated  with  sonorous  voices 
pleading  the  plight  of  six  million  American  farms,  and 
for  a  while  we  got  all  worked  up  over  six  million 
farmers’  wives  carrying  six  million  times  four  buckets 
of  water  up  to  their  respective  back  stoops  every  dav. 

But  facts  are  stubborn  things.  We  hear  now  of 
rural  lines  built  in  1936  which  pass  by  farms  without 
a  pause,  much  less  a  distribution  transformer.  Now 
they  tell  us  more  than  6  per  cent  of  the  farms  are  sans 
farmhouses,  and  automatically,  sans  farmers’  wives, 
sans  water  buckets  and  sans  even  back  stoops.  Add  to 
this  6  per  cent,  40  per  cent  more  which  are  adorned 
with  houses  valued  at  less  than  $500  each,  and  it  is  easy 
to  understand  why  the  radio  speakers’  pulsations  might 
well  have  been  cut  in  half. 

Architectural  Opportunities 
Offered  Utilities 

WITH  the  renewal  of  utility  system  expansion  there 
is  bound  to  develop  a  need  for  erection  of  new 
office  and  commercial  buildings.  This  need  may  arise 
out  of  the  inadequacy  of  the  old  quarters,  out  of  a 
desire  to  own  the  principal  place  where  the  business  is 
being  transacted,  or  out  of  the  need  for  additional  new 
quarters.  In  any  event,  whenever  the  situation  develops 
and  whatever  the  cause,  it  is  well  to  remember  that 
architecture  and  architectural  ideas  have  been  on  the 
move  and  have  progressed  in  the  past  five  or  six  years. 

All  of  this  is  perhaps  superfluous  in  dealing  with 
the  larger  office  building — with  buildings,  say,  of 
100,000  to  1,000,000  cubic  feet — where  competent  ar¬ 
chitectural  services  are  certain  to  be  employed.  But 
in  the  smaller  buildings  and  in  those  involving  10,000 
to  30,000  cubic  feet,  in  particular,  architecture  may  fre¬ 
quently  as  likely  as  not  be  looked  upon  as  a  luxury. 
Here  it  is  well  to  remember  that  true  architecture,  in¬ 
volving  proper  arrangement  of  surface  and  mass, 
proper  layout  of  working  quarters  to  meet  their  func¬ 
tional  requirements,  arrangement  of  lighting  and  ven¬ 
tilation,  use  of  economical  materials,  is  even  more 
important  if  the  rococo  and  the  dowdy  are  to  be 
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avoided.  The  application  in  these  buildings  of  sound 
and  modern  architecture,  with  its  emphasis  on  the  utili¬ 
tarian  motive  and  stressing  of  lighting  and  ventilation, 
gives  the  utility  an  opportunity  not  only  to  obtain  an 
economical,  modern  and  dignified  home,  but,  what  is  ^t 
least  as  important,  also  the  privilege  of  advancing  pro¬ 
gressive  architecture  in  oflBce  and  home  construction. 
Any  such  advance  will  automatically  advance  the  use  of 
electricity,  and  with  it  the  art  of  living. 

Go  Light  With  the  Gadgets 

Lighting  is  radiation  architecture.  Once  the  job 
i  has  been  intelligently  done,  many  of  the  little 
efforts  to  make  improvements  lead  to  unbalances  and 
excrescences.  In  a  show  window,  for  example,  those 
efforts  can  spoil  the  effect  as  completely  as  gables,  ells 
and  dormers  gave  the  mansion  architecture  of  the  ’90s 
a  nondescript,  gingerbread  appearance. 

One  stroll  up  and  down  our  main  stems  will  reveal 
what  is  happening  to  too  many  well-conceived  store- 
window  lighting  installations.  Some  one  comes  along 
with  a  gimmick  that  affords  some  opportunity  to  get  a 
shot  of  light  at  a  new  angle,  a  new  concentration  or 
with  a  new  pastel  tone.  Sure,  just  one  of  them  may  fit 
occasionally  into  the  scheme  of  things  for  a  special 
purpose,  but  likely  as  not  the  promiscuous  use  of  sev¬ 
eral  will  ruin  all  the  dignity  of  the  bathed-in-light  effect 
that  the  illuminating  engineer  built  into  a  versatile 
installation. 

Until  window  dressers  become  as  adept  at  applying 
the  technique  of  light  as  they  are  in  placing  their  forms 
and  their  wares  they  would  do  well  to  avoid  trying  to 
improve  piecemeal  on  the  installation  which  a  compe¬ 
tent  illumination  engineer  has  given  them. 


Beyond  the  Cream  Skimming 

Details  of  the  National  Electric  Kitchen  Bureau 
program  have  just  been  distributed  in  prospectus 
form.  The  plan  is  excellent  and  most  encouraging.  The 
industry  is  organizing  for  a  big  job,  with  the  National 
Electrical  Manufacturers  Association  and  the  Edison 
Electric  Institute  hitched  together  like  a  team  of  good 
gray  horses,  ready  to  pull  the  load.  There  are  two 
ways  to  go  about  it,  of  course.  The  usual  and  natural 
way  is  to  shoot  at  people  with  money,  to  skim  the  cream 
first.  But  there  is  no  reason  why  the  kitchen  idea 
should  not  be  applied  to  both  cream  and  milk. 

Mrs.  Christine  Fredericks,  the  noted  authority  on 
domestic  engineering,  commented  on  this  the  other  day. 
The  average  woman,  she  says,  is  tired  of  the  chromium 
glitter  of  the  kitchens  pictured  in  the  women’s  maga¬ 
zines,  because  she  doesn’t  see  this  de  luxe  equipment 
fitting  into  her  home.  She  hasn’t  that  kind  of  a  kitchen 


and  can’t  visualize  so  idealistic  a  transformation,  in  the 
unattractive,  ill-equipped  room  where  she  does  her  own 
cooking. 

In  a  sizable  percentage  of  the  homes  that  use  elec¬ 
tricity  the  kitchen  is  also  the  dining  room,  and  often 
the  room  where  the  family  does  much  of  its  living. 
Chairs  comfortable  to  sit  in  must  be  provided  as  well 
as  labor-saving  appliances,  Mrs.  Fredericks  points  out. 
And  the  housekeeper  must  be  convinced  that  you  are 
talking  to  her  and  about  her  home  before  she  will 
respond  to  your  selling. 

In  other  words,  there  are  more  modest  homes  than 
luxurious  ones.  So  there  is  need  for  kitchen  planning 
for  this  greater  market,  layouts  that  will  fit  the  farm¬ 
house  and  the  small-town  cottage.  And  there  is  no 
reason  why  in  the  coming  electric  kitchen  campaign  we 
should  not  talk  to  both  classes  of  customers.  For  it  is 
in  these  humble  homes  that  electricity  can  do  its  best 
work. 

Gaskets — A  Major 
Electrical  Equipment  Problem 

CONSIDER  the  lowly  gasket  and  the  influential  part 
it  plays  in  the  performance  of  electrical  equip¬ 
ment.  In  bushings,  in  potheads,  in  power  transformers, 
in  submersible  protectors  and  distribution  transformers, 
in  hydrogen  shells,  in  lightning  arresters,  in  coupling 
capacitors,  and  in  a  great  deal  of  other  electrical  equip¬ 
ment,  gaskets  are  depended  upon  to  keep  moisture  and 
contamination  out  and  frequently  oil  or  other  insulat¬ 
ing  materials  in.  Yet,  in  reviewing  experience  over 
several  decades,  it  is  astonishing  how  frequently  the 
performance  of  this  function  has  been  unsuccessful. 

This  failure,  too,  has  not  been  confined  to  one  class 
of  apparatus  or  one  material.  Lead,  cork,  rubber,  vel- 
luminoid  and  felt,  all  have  been  used  and  all  found  to 
have  initial  or  aging  weak  spots.  Perhaps  the  most 
promising  materials  introduced  in  the  past  few  years 
have  been  the  artificial  rubbers,  such  as  thiokol  and 
duprene.  But  neither  the  application  of  these  materials 
nor  the  weaknesses  of  the  older  ones  have  been  studied 
with  any  of  the  thoroughness  that  is  necessary. 

Yet  considering  the  importance  of  the  subject, 
would  it  not  warrant  a  really  exhaustive  research?  The 
problem  of  keeping  a  structure  water  and  moisture  tight 
is  almost  as  old  as  the  electric  power  industry,  and 
certainly  as  old  as  the  high-tension  art.  That  it  has 
not  as  yet  been  satisfactorily  solved  is  admitting  the 
existence  of  a  ludicrously  shameful  state  of  affairs.  It 
would  be  well  to  terminate  this.  There  ought  to  be 
found  a  group  who  would  undertake  this  seemingly 
simple  but  important  problem  and  bring  to  it  a  solu¬ 
tion  satisfactory  for  the  present  state  of  the  electrical 
power  art. 
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Government  Tilts  at  Bnsiness 

Time  was  when  business  had  a  voice  in  Washington.  ice  workers,  army  and  navy  officers,  even  congressmen. 

Most  of  the  time,  in  those  days,  it  was  not  just  a  But  then  the  big  spending  wave  set  in.  The  economies 

sound;  in  fact,  it  made  no  noise  at  all.  But  it  came  already  effected  appeared  ridiculous  and  were  abcdished. 

pretty  close  to  being  a  red  light  for  what  business  did  It  is  a  generally  accepted  idea  in  this  country  that  our 

not  want,  and  a  green  light  for  what  it  did.  best  brains  drift  into  business — or  into  that  branch  of 

Business  had  this  power  because  it  acted  intelligently,  the  legal  profession  that  advises  business.  If  this  is  true 

playing  the  game  according  to  the  rules  as  they  then  it  seems  a  little  strange  that  almost  in  the  same  ratio  as 

were,  and  getting  results.  Perhaps  it  overdid  it,  though  government  increased  its  importance  to  business,  business 

there  are  many  who  will  contend  that  the  net  result  was  lost  control  of  the  government, 

a  good  thing  for  the  country.  As,  for  instance,  when  the 

steel  makers  wrote  the  tariff  schedules  on  steel,  the  wool  T  HERE  is  a  very  simple  answer  to  this,  but  the  writer 

manufacturers  on  wool,  etc.  Mr.  Ultimate  Consumer  hag  never  happened  to  talk  with  an  important  business 

may  have  paid  too  much  for  the  things  he  bought,  but  man  who  understood  it.  The  answer  is  that  the  rules  in 

the  country  as  a  whole  prospered  and  grew  rich  ^grew  this  great  game  of  politics  have  changed,  but  that  such 

to  the  highest  standards  of  living  in  the  world.  business  men  as  try  to  keep  their  hands  in  are  still  trying 

But  the  silent  control  of  politics  by  business  was  a  to  play  according  to  the  old  rules.  It  has  been  as  futile 

little  too  obvious.  It  roused  resentment.  Gradually  there  as  sending  a  wooden  frigate  against  a  dreadnought.  Or 

grew  up  in  the  West  and  South  particularly  the  convic-  using  muzzle  loaders  against  machine  guns, 

tion  that  the  government  was  run,  through  the  Old  Guard  Let’s  look  at  the  picture  as  it  used  to  be.  Mind  you, 

of  both  Republican  and  Democratic  parties,  in  the  in-  this  change  really  began  with  William  Jennings  Brvan. 
terest  of  the  rich.  It  was  none  other  than  the  Peerless  Leader  who  first  de- 

There  is  no  argument  about  the  accuracy  of  that.  The  dared  that  New  York  was  the  “enemy  country,”  who  first 

only  argument,  and  it  is  seldom  made,  is  that  such  a  con-  won  a  following  for  the  idea  that  the  wicked  forces  of 

duct  of  the  government  worked  out  better  for  everybody,  intrenched  greed  filled  their  pockets  by  impoverishing 

rich  or  poor — that  when  business  called  on  the  govern-  the  rest  of  the  country.  He  did  not  win,  either  in  1896 

ment,  through  the  then  existing  channels,  to  do  any  par-  or  in  1900,  but  the  seed  he  planted  then  has  not  only 

ticular  thing,  business  profited  thereby,  but  that  the  sprouted,  but  been  harvested. 

results  benefited  everybody  else  as  well.  Meanwhile,  during  the  years  between  the  planting  by 

All  of  which  is  apropos  today  because  of  the  remark-  Bryan,  the  cultivation  by  Theodore  Roosevelt,  with  his 

able  demonstration  at  Cleveland  that  the  last  vestige  of  “Malefactors  of  Great  Wealth”  while  President  and  his 

power  had  passed  from  what  we  used  to  call  the  “Old  “Pass  Prosperity  Around”  in  1912,  after  the  Old  Guard 

Guard.”  And  because  at  Philadelphia  we  see  the  Demo-  had  refused  him  the  Republican  nomination,  and  the 

cratic  national  convention  dominated  by  men  who  have  harvest  of  Franklin  D.  Roosevelt,  the  old  contact  between 

made  their  political  capital  by  kicking  the  “interests”  business  and  Washington  slowly  withered  as  the  rules 

and  business  generally  around.  changed. 

What  happened  was  that  what  we  used  to  call  the  big 
Y  ET  this  loss  of  its  voice  in  Washington  has  almost  state  bosses  in  party  organizations  lost  their  grip.  They 

kept  step  with  a  tilting  curve  of  increasing  importance  grew  old.  They  died.  They  were  defeated.  Men  who 

of  Washington  to  business.  Every  passing  year  for  the  sought  to  take  their  places  were  inept.  They  simply  were 

last  generation  has  seen  an  advance  in  this  importance.  not  big  enough. 

The  government’s  hand  is  heavier  on  business  than  ever  The  process  was  hastened  by  several  developments, 

before  in  history — will  be  heavier  before  it  is  lighter.  If  First,  there  was  the  direct  primary.  Then  there  was  the 

it  ever  is  lighter.  Its  levies  on  profits,  when  there  are  direct  election  of  senators.  Most  important  of  all,  there 

profits;  its  growing  battery  of  regulatory  and  investigat-  publicity  for  campaign  contributions  and  expend!- 

ing  agencies,  its  constant  threat  of  something  else  that  tures,  with  senatorial  committees  and  eager  reporters 
had  not  been  expected.  Paying  into  state  contests. 

There  is  no  indication  that  this  progressive  tightening  In  the  old  days  the  political  set-up  was  a  compara- 

of  the  government’s  toll  on  profits,  government  regula-  tively  simple  thing.  Even  a  business  man  or  manufac- 

tion  of  how'  the  profits  may  be  obtained  and  distributed  turer  who  devoted  most  of  his  waking  hours  to  gettintr 

and  government  interference  with  the  relations  as  to  the  better  of  his  competitors  knew  how  to  play  his  po- 

working  conditions,  hours  of  pay  for  employees,  and  as  litical  cards.  The  thing  to  do  was  to  make  fat  contrlbu- 

to  how  the  books  must  be  kept,  are  to  be  modified.  All  tions  to  the  war  chest  of  whichever  party  was  dominant 

evidences  indicate  that  they  will  increase.  Ws  state,  and  have  a  partner  or  lieutenant  make  liberal 

Taxes  must  be  higher  next  year.  Government  invasion  n*fts  to  the  minority  party.  Then,  when  some  crank  from 

of  hitherto  untouched  fields  marches  on.  May  continue  the  backward  states  seemed  to  be  getting  a  following  for 

to  march  even  if  Landon  is  elected.  It  is  terribly  hard  some  governmental  proposal  which  would  play  hob  with 

to  curb  government  expenses,  or  to  resist  popular  de-  your  business,  you  merely  called  the  attention  of  the  state 
mands  for  new  regulatory  laws.  bosses  to  the  situation.  You  didn’t  even  have  to  enlist 

Roosevelt  promised  eagerly,  in  July,  1932,  to  reduce  your  colleagues  in  the  same  line  in  other  states.  Thev 

governmental  expenses  25  per  cent.  In  fact,  shortlv  after  would  be  doing  the  same  thing,  automatically, 

his  inauguration  he  shaved  the  pay  of  regular  civil  serv-  Whereupon  Murray  Crane,  or  Boies  Penrose,  or  Sen- 
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|%lf  noted  Jonrnallnt  gives  his  personal  comments 
gad  Interpretations  on  current  happenings  affecting 
(he  electrical  industry.  His  hackgronnd  and  his  loca- 
tlen  at  Washington  make  his  thoughts  informative  and 
isteresting  even  though  all  may  not  agree  with  him. 


ator  Platt,  or  whoever  happened  to  be  the  bosses  at  the 
time,  moved  into  action.  The  crusade  was  squelched. 
For  Penrose  and  Crane  and  Platt,  to  name  just  three  of 
the  big  old  names,  had  influence  enough  nationally  to 
do  things  that  nowadays  seem  impossible. 

For  when  their  colleagues  in  the  “College  of  Bosses,” 
sometimes  called  in  those  days  the  national  committee, 
needed  help  on  something  or  other  they  were  always  avail¬ 
able.  The  senators  from  Kansas,  or  Minnesota,  or  Col¬ 
orado  suddenly  discovered  that  there  was  an  overwhelm¬ 
ing  sentiment  in  their  states  against  this  new  reform 
proposal.  They  would  be  informed  to  that  effect  by  the 
bosses  of  their  states,  who  controlled  the  legislatures — 
and  later  on  the  machines — which  elected  the  senators, 
the  bosses  being  anxious  to  pay  off  debts  of  gratitude 
generally  due  to  big  campaign  contributions  reaching 
them  indirectly  through  the  Northeastern  bosses. 

The  business  men  who  had  so  successfully  used  experts 
in  what  to  them  was  a  strange  and  ununderstandable  game 
—politics — were  completely  at  sea  when  the  bosses  they 
had  used  either  died  or  passed  out  of  the  picture.  Some¬ 
times  they  attempted  to  operate  directly,  and  most  of  the 
times  they  did  they  bungled  badly.  The  situation  with 
regard  to  the  electrical  industry  in  New  York  State  is  a 
perfect  example. 

Sometimes,  particularly  in  the  utility  field,  they  at¬ 
tempted  to  create  good  will,  either  by  advertising  and 
publicity  or  by  inducing  huge  numbers  of  voters  in  given 
communities  to  become  stockholders.  Often  they  were 
pounced  on  for  such  things  as-  buying  newspapers,  at¬ 
tempting  to  inject  their  conception  of  sound  economics 
into  schoolbooks,  retainers  to  college  professors,  etc. 


Passing  of  the  bosses  resulted  in  a  distinctly  lower 
caliber  of  men  in  public  life,*  particularly  in  the  U.  S. 
Senate.  Where  there  was  a  strong  boss,  or  a  strong 
organization,  the  senator  did  not  have  to  be  a  demagogue. 
In  fact,  for  one  reason  and  another,  the  bosses  took  pride 
in  sending  the  ablest  men  available  to  the  Senate. 

But,  with  the  bosses  impotent  or  gone,  and  with  public 
opinion  built  up  that  all  big  business  is  wicked,  the  safe 
tiling  politically  for  a  would-be  representative  or  senator 
bas  come  to  be  to  shout  against  special  privilege  and  the 
“interests.” 

For  business,  meanwhile,  had  practically  withdrawn 
horn  politics  entirely,  save  where  it  attempted,  bull-in¬ 
china-shop  fashion,  to  inject  itself  in  a  situation  already 
crystallized  in  the  written  words  of  pending  legislation, 
''whether  it  be  in  state  legislatures  or  on  Capitol  Hill  in 
Washington. 

A  perfect  demonstration  of  how  the  game  can  be 
played  under  the  new  rules  can  be  obtained  by  a  study 
of  how  Alf  M.  Landon  was  nominated  for  the  presidency 


at  Cleveland — or  rather  by  work  done  beginning  some 
eighteen  months  before  that  convention  was  called  to 
order.  Everybody  knows  the  spade  work  was  done  by  a 
very  shrewd  editor,  Roy  A.  Roberts  of  the  Kansas  City 
Star,  and  by  John  D.  M.  Hamilton,  trained  politically  at 
the  knee  of  one  of  the  shrewdest  of  the  old-time  bosses. 
Dave  Mulvane  of  Kansas.  What  is  not  so  well  known  is 
that  a  group  of  independent  oil  operators,  some  of  them 
from  New  York  State,  and  with  political  connections 
going  back  to  the  boss  days,  got  very  active  in  the  picture. 

William  Allen  White  almost  let  the  cat  out  of  the  bag 
when  he  admitted,  in  a  signed  syndicated  story,  that 
Hamilton  had  raised  some  money  in  “downtown  New 
York.”  White  must  have  had  a  mental  lapse,  thinking 
he  was  just  an  independent  writer  again  and  not  sitting 
in  the  Landon  councils. 

But  the  point  is  that  if  business  is  to  regain  the  voice 
in  Washington  it  should  have,  not  only  for  its  own  sake 
but  for  the  sake  of  its  workers,  and  of  the  country,  it  must 
get  back  into  politics.  Not  by  the  old  route.  Its  bridges 
are  all  washed  out.  But  by  the  new.  Not  at  the  top, 
where  it  used  to  operate,  but  down  at  the  grass  roots. 
Not  nationally,  but  in  organization  work  in  each  con¬ 
gressional  and  legislative  district  of  every  state. 

This  does  not  mean  that  men  connected  with  big  busi¬ 
ness  institutions  have  to  get  themselves  elected  to  the 
legislatures  of  their  states,  or  to  Congress.  Though  a 
sprinkling  of  them  might  not  be  a  bad  idea.  But  that 
they  should  take  an  interest  in  every  doing  of  their  own 
precinct  and  district  organizations,  so  that  they  would 
have  a  voice  in  the  selection  of  candidates  and  the  build¬ 
ing  up  of  the  organization. 

Then,  when  some  measure  which  means  tough  sledding 
for  the  enterprise  which  provides  their  living  comes  up 
in  Washington,  senators  and  representatives  will  hear 
from  their  own  political  lieutenants — for  such  the  busi¬ 
ness  men  should  be — that  this  thing  means  trouble  for 
them. 

It  would  take  very  little  of  that  sort  of  thing  to  make 
such  a  Congress  as  the  one  which  has  operated  for  the 
last  two  years,  or  the  one  which  served  the  two  first  years 
of  Roosevelt’s  Administration,  impossible.  As  pointed 
out  in  a  recent  article,  a  very  small  minority  in  any  state 
or  congressonal  district  can  work  wonders  with  its  sen¬ 
ator  or  congressman,  if  he  is  sure  about  the  determination 
of  that  minoritv. 
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Distinguished  Group  Honors 
Edison  Entree  to  Schenectady 

Owen  D.  Youngs  Gerard  Swope,  Henry  Ford,  Harvey  Firestone,  Charles 
Edison,  George  R.  Lunn,  William  S.  Barstow  and  Governor  Lehman 
laud  Edison  and  co>founders  of  electrical  industry. 


A  half  century  of  the  electrical  in¬ 
dustry  in  Schenectady,  N.  Y.,  was  cele¬ 
brated  by  a  golden  jubilee  June  12  and 
13  which  included  a  formal  dinner  in 
tribute  to  Thomas  Alva  Edison  and  his 
pioneering  associates  of  1886,  a  nation¬ 
wide  broadcast  of  a  skit  depicting  Edi¬ 
son’s  arrival  in  Schenectady  and  a  whole¬ 
hearted  participation  in  a  score  of  jubi¬ 
lee  festivities  by  Schenectady  citizens 
and  visitors. 

For  the  formal  dinner  Friday  evening 
at  seven,  seemingly  hundreds  crowded 
into  the  Hotel  Van  Curler  ballroom  to 
mingle  with  Edison  Pioneers,  with  asso¬ 
ciate  pioneers,  with  officers  and  direc¬ 
tors  of  the  General  Electric  Company 
and  with  other  guests  of  the  Schenectady 
Chamber  of  Commerce  introduced  by 
Toastmaster  Dixon  Ryan  Fox.  president 
of  Union  College.  After  the  dinner  one 
of  the  gangling  bipolar  dynamos  created 
by  Mr.  Edison  in  his  machine  works  was 
started,  and  it  lighted  a  replica  of  the 
first  incandescent  lamp.  An  “electric 
eye’’  caught  the  gleam,  in  turn  actuated 
relays  which,  closing,  lighted  for  the 
first  time  the  ornamental  sodium  lighting 
system  on  Schenectady’s  mile-long  Great 
\^estern  Gateway  Bridge. 

Many  telegrams  received 

Telegrams  from  Henry  Ford.  Harvey 
S.  Firestone,  President  Roosevelt.  Chief 
Justice  Hughes.  Senator  Copeland,  Gov¬ 
ernor  Lehman.  New  York  City’s  Mayor 
LaGuardia.  Martin  .1.  Insull.  Samuel  In- 
sull.  Jr.,  and  others  expressed  regrets  at 
being  unable  to  attend  and  lauded  the 
achievements  of  Edison. 

“Not  only  did  Mr.  Edison  lay  the  sci¬ 
entific  and  material  foundation  of  the 
electrical  industry.’’  read  Mr.  Ford’s 
telegram,  “but  he  was  guided  by  an 
economic  principle  of  lower  prices, 
genuine  service,  open  and  free  competi¬ 


tion — a  competition  of  merit  which 
would  be  beneficial  for  all  business  to 
observe  today.’’ 

Public  Service  Commissioner  George 
R.  Lunn  drew  a  stirring  word-picture  of 
the  industry’s  accomplishments  of  the 
past  fifty  years,  summed  up  the  electri¬ 
cal  industry  as  one  of  “the  real  creators 
of  wealth — wealth  which  cannot  be  esti¬ 
mated  in  terms  of  money,  but  in  terms 
of  greater  ease,  comfort  and  happiness 
for  all.  This  is  real  wealth.’’  Mr.  Lunn 
added,  “which  may  be  enjoyed  by  the 
masses  of  people  throughout  the  world 
who,  I  am  sure,  would  join  me  in 
heartily  congratulating  General  Electric 
Company  on  this  fifty  years  of  progress.” 

Significance  of  event 

Interesting,  unusual,  human  side¬ 
lights  on  the  character  of  Edison  the 
man  were  described  by  his  son,  Charles 
Edison,  and  by  Edison  Foundation’s 
president.  William  S.  Barstow. 

In  conclusion,  Owen  D,  Young,  intro¬ 
duced  by  Toastmaster  Fox  as  a  “master 
of  human  adjustments,”  rose  to  translate 
for  the  assemblage  the  real  significance 
of  an  event  truly  distinguished.  Relegat¬ 
ing  tangibles  such  as  acres  of  floor  space, 
numbers  of  workers,  volume  of  output  or 
items  on  balance  sheets  to  secondary  im¬ 
portance  for  the  moment,  the  speaker 
asked:  “What  was  the  pctwer,  the  driv¬ 
ing  force  that  created  the  great  some¬ 
thing  of  today  out  of  the  nothing  of  fifty 
years  ago?  To  make  that  discovery 
would  be  helpful,  not  only  in  interpret¬ 
ing  the  history  of  the  fifty  years  gone 
by.  but  it  would  enable  us  all  to  throw 
a  searchlight  on  the  future.  ,  .  . 

“The  vision  of  Thomas  A.  Edison  was 
not  impaired  by  hopelessness.  His  in¬ 
dustry  was  not  limited  by  rules  or  plans. 
The  story  of  his  life  makes  a  jest  of  the 


slogan  ‘What  is  not,  can’t  be,’  ”  Mr. 
Young  told  a  hushed  audience. 

“With  all  the  advance  that  has  been 
made  in  fifty  years,  would  any  one  dare 
say  tonight  to  Elihu  Thomson  or  to 
W’illis  R.  Whitney,  or  to  the  great  in¬ 
vestigators  in  the  research  laboratories, 
or  to  the  application  engineers,  or  even 
to  the  most  modest  worker  in  this  plant 
that  what  is,  is,  and  what  is  not,  can’t 
be? 

“Every  sunrise  gives  the  lie  to  such 
depressing  realism.  That  fact  is.  that 
that  is  not  real  at  all. 

“Mr.  Chairman,  we  celebrate  tonight 
more  than  what  has  been.  We  celebrate 
the  unreality  of  what  is,  and  the  cer¬ 
tainty  of  what  is  to  be.  By  so  doing,  we 
assert  that  a  nation,  like  a  man,  recovers 
from  depression  by  confident  effort  and 
not  by  hopeless  surrender.  If  that  be 
the  lesson  of  this  night,  you  will  have 
rendered  the  greatest  service  to  your 
countrymen.” 

U.  S.  Power  Policy 
Nears  Clarification 

Duplicate  bills  providing  for  the  opera¬ 
tion  of  the  Bonneville  hydro-electric 
project  on  the  Columbia  River  and  es¬ 
tablishing  the  Federal  Power  Commis¬ 
sion  as  a  rate-regulating  agency  for  all 
sales  of  surplus  power  hy  the  federal 
government  have  been  favorably  re¬ 
ported  to  both  the  House  and  the  Senate 
and  there  is  strong  possibility  that  this 
legislation  may  pass,  say  Washington 
advices  to  Electrical  World. 

The  bulk  of  the  bill  is  devoted  to  the 
Bonneville  project,  the  operation  and 
maintenance  of  which  is  placed  in  the 
hands  of  the  Secretary  of  War  and  the 
Chief  of  Engineers.  Surplus  electrical 
energy  may  be  sold  at  wholesale  at  rates 
to  be  set  by  the  Federal  Power  Commis¬ 
sion,  preference  being  given  in  the  al¬ 
lotment  of  power  to  states,  their  political 
subdivisions  and  co-operative  organiza¬ 
tions,  After  these  demands  are  met  any 
additional  power  available  may  lie  sold 
to  private  corporations.  The  \^ar  De¬ 
partment  is  empowered  to  construct 
such  transmission  lines  and  distribution 
facilities  as  may  be  necessary. 
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Extensive  Rural 
Plans  Announced 

Utilities  in  Indiana,  Wisconsin,  Texas 
and  Florida  to  extend  service  —  R.E.A. 
activities  —  Miami-Shelby  project  com¬ 
pleted 

Of  vital  interest  to  rural  residents  in 
southern  Indiana  is  the  announcement  by 
officials  of  the  Southern  Indiana  Gas  & 
Electric  Company  of  Evansville  of  a  new 
rural  extension  plan  that  will  facilitate 
the  use  of  electricity  in  rural  communi¬ 
ties.  The  company,  on  request,  will 
build  rural  line  extensions  at  its  own  ex¬ 
pense  when  each  original  customer  has 
guaranteed  to  the  company,  as  a  mini¬ 
mum  monthly  payment,  an  amount  which, 
added  to  the  other  guaranteed  minimum 
payments,  totals  $12.50  per  month  per 
mile  of  such  extension.  The  right-of- 
way  for  the  lines  is  to  be  furnished  by 
the  customers. 

Wisconsin  Public  Service  Commission 
has  given  the  Wisconsin-Michigan  Power 
Company  blanket  authority  to  make  elec¬ 
tric  line  extensions,  without  further  ap¬ 
proval,  in  all  but  fourteen  of  the  53 
towns  it  serves  in  Brown,  Calumet, 
Oconto,  Outagamie,  Shawano,  W'aupaca, 
Waushara  and  Winnebago  counties.  Ob¬ 
jections  to  such  authority  had  been 
raised  by  the  state  rural  electrification 
co-ordination  office  on  the  ground  that 
the  R.E.A.  wanted  to  be  in  a  position  to 
determine  whether  there  was  any  inter¬ 
ference  with  its  co-operative  projects. 
The  commission  declared  that  more  spe¬ 
cific  information  should  be  presented 
where  an  objection  to  private  line  ex¬ 
tensions  is  made.  The  application  made 
by  the  power  company  was  based  on  a 
demand  for  service  by  450  prospective 
customers. 

Texas  Power  &  Light  Company  now 
has  under  construction  or  recently  com¬ 
pleted  70  miles  of  rural  electric  power 
transmission  lines  in  Hopkins  County. 
These  lines  will  serve  more  than  500 
farm  homes.  Surveys  are  being  made 
for  45  miles  of  additional  transmission 
lines  in  the  county. 

Florida  utility  gets  loan 

Florida  Public  Service  Company,  Or¬ 
lando.  has  recently  obtained  a  $48,500 
loan  from  the  R.E.A.  to  build  60  miles 
of  extension  serving  241  families  in 
Orange,  Seminole,  Highlands,  Volusia, 
Lake  and  Polk  counties. 

A  25-year  franchise  to  the  Tri-County 
Rural  Electric  Co-operative,  Inc.,  to  put 
up  poles  and  maintain  lines  in  the 
western  part  of  Lucas  County,  Ohio, 
was  granted  by  county  commissioners. 
Specifically  the  territory  involved  em¬ 
braces  Richfield,  Spencer,  Swanton, 
Harding  and  Providence  townships. 

Directors  of  the  Southeastern  Ne¬ 
braska  Public  Power  District  at  Beatrice, 


Neb.,  have  awarded  the  contract  for  con¬ 
structing  450  miles  of  lines  in  Gage 
County  to  C.  F.  Lytle  of  Sioux  City, 
Iowa.  The  contract,  which  is  for  a 
total  sum  of  $366,5%.  is  subject  to  the 
approval  of  the  R.E.A.  administrator. 
The  lines  are  to  be  completed  within  six 
months.  The  district’s  application  to 
the  Nebraska  Railway  Commission  for 
permission  to  build  the  lines  has  not  yet 
been  approved. 


five  months  of  1936  than  in  the  similar 
period  of  any  previous  year  except  1929. 
Electric  and  gas  refrigerator  sales  dur¬ 
ing  May  were  the  largest  of  any  month 
in  the  company’s  history. 

Utility  to  Promote 
Range  Sales 


Miami-Shelby  project  completed 

The  Miami-Shelby  county  project  in 
Ohio  has  just  been  completed.  The  es¬ 
timated  cost  of  the  project  was  $309,- 
000  for  Shelby  County,  with  345  miles 
of  line,  and  $221,000  in  Miami  County, 
with  240  miles  of  line.  Work  in  a 
Champaign  County  project,  which  has 
been  delayed  by  litigation,  was  to  have 
started  this  week.  It  will  cost  approxi¬ 
mately  $447,000  and  will  serve  about 
1,900  patrons  over  440  miles  of  line, 

• 

Refrigerator  Sales 
Increase  83  per  Cent 

Public  Service  Electric  &  Gas  Com¬ 
pany  reports  the  sale  of  a  larger  volume 
of  electrical  appliances  during  the  first 


The  Birmingham  Electric  Company 
began  on  June  1  to  promote  actively 
the  sale  of  electric  ranges  and  water 
heaters,  Holland  E.  Cox,  vice-president 
in  charge  of  sales,  announced  at  a  recent 
meeting  of  dealers  in  the  Birmingham 
district. 

The  company  has  not  pushed  the  sale 
of  ranges  for  the  past  several  years,  the 
cost  of  installation  being  considered 
excessive,  especially  where  customers 
moved  frequently.  Also  the  public  was 
inclined  to  look  upon  ranges  as  “expen¬ 
sive”  both  as  to  original  cost  and  as  to 
operation.  Mr.  Cox  explained  that  these 
objections  have  now  been  cleared  away 
and  he  predicted  quite  a  volume  of  sales 
in  these  two  items,  which  he  said  were 
needed  to  help  complete  the  electric 
home. 


E.  W.  Rice,  Jr.,  Bronze  Plaque  Is  Unveiled 


First  event  in  the  celebration  of 
Schenectady’s  half  century  of  electri¬ 
cal  progress  was  the  renaming  of 
Schenectady’s  new  River  Road  in  honor 
of  the  late  E.  W’.  Rice,  Jr,,  second  presi¬ 
dent  of  the  General  Electric  Company, 
Attending  the  ceremony  were  members 
of  the  board  of  directors  and  leading 
company  officials.  At  the  entrance  to 
the  road  a  huge  stone  boulder,  display¬ 
ing  a  bronze  plaque  briefly  describing 
Mr.  Rice’s  achievements,  was  unveiled 
by  two  of  the  electrical  pioneer’s  grand¬ 
sons,  who  are  shown  seated  atop  the 
boulder. 

At  the  left,  in  front,  are  M.  P,  Rice, 
brother,  and  Chester  and  E.  T.  Rice,  sons  of 
E.  W.  Rice,  Jr.  Also  in  the  front  row  to 
the  left  of  the  boulder  are  President  Gerard 
Swope,  Director  Seward  Prosser  and  A.  L. 
Rohrer.  In  the  front  row  on  the  other  side 


of  the  boulder  are  Dr.  W.  D.  Coolidge,  di¬ 
rector  of  the  G.E.  Research  Laboratory; 
Director  and  Honorary  Vice-President 
George  F.  Morrison,  Director  George  P. 
Gardner,  Director  Gordon  Abbott  and 
Chairman  Owen  D.  Young.  In  the  back¬ 
ground,  to  the  left  of  the  boulder,  left  to 
right,  are  J.  W.  Apperson  (second  in  back 
of  E.  T.  Rice),  Director  Bernard  E.  Sunny, 
Secretary  W'.  W.  Trench,  Director  Henry  S. 
Morgan,  Commercial  Vice-President  H.  H. 
Barnes.  Vice-President  C.  E.  Tullar,  Vice- 
President  E.  O.  Shreve,  W.  L.  R.  Emmett; 
W.  S.  Barstow,  President  of  Thomas  Alva 
Edison  Foundation;  Director  Clarence  M. 
Woolley,  Director  Lewis  B.  Williams  and  Di¬ 
rector  and  Honorary  Vice-President  Burton 
G.  Tremaine.  To  the  right  of  the  boulder  in 
the  background  are,  left  to  right,  Vice-Presi¬ 
dent  Joseph  E.  Kewley,  Vice-President  E.  W. 
Allen,  Director  and  Honorary  Vice-President 
Jesse  R.  Lovejoy,  Director  Leon  Fraser,  A.  H. 
Jackson,  Director  Francis  L.  Higginson.  S. 
L.  Whitestone  and  Honorary  Vice-President 
John  G.  Barry. 
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“MAIN  STREET”  AT  PICKWICK  LANDING 


A.  G.  Wishon 
Passes  Away 

On  Viednesday  evening,  June  17,  A.  G. 
Wishon,  pioneer  in  the  electrical  develop¬ 
ment  of  (California’s  San  Joaquin  Valley, 
passed  away  in  Fresno,  Calif.  Services 
are  to  be  held  at  his  home  this  morning. 
Widely  known  as  a  builder  and  con¬ 
structor,  gifted  with  great  foresight  and 
with  the  business  acumen  to  join  that 
foresight  with  far-reaching  accomplish¬ 
ment,  Mr.  Wishon  is  mourned  by  a  wide 
circle  of  business  associates  and  friends. 

Mr.  Wishon  was  horn  at  Coppedges 
Mill,  Mo.,  November  6,  1858.  He  studied 
civil  engineering  at  the  University  of  Mis¬ 
souri  School  of  Mines  and  Metallurgy 
and  went  west  to  W'ashington  in  1888  and 
then  to  California  in  1889.  There  he  be¬ 
came  the  leader  in  the  transformation  of 
the  San  Joaquin  Valley  into  a  fertile  land 
of  orchards  and  crops  where  thousands 
of  families  settled. 

Years  before  the  transmission  of  elec¬ 
trical  power  was  considered  feasible  even 
over  short  distances  Mr.  Wishon  had 
made  surveys  for  water-power  develop¬ 
ment  in  the  High  Sierras.  Apparently 
visualizing  the  acres  of  gardens  which 
might  bloom  in  San  Joaquin.  Mr.  Wishon 
labored  courageously  and  persistently  to 
secure  the  capital  necessary  for  water¬ 
power  and  irrigation  development.  With 
the  assistance  of  John  Hays  Hammond 
and  English  capital,  in  1898  Mr.  Wishon 
founded  the  Mount  Whitney  Power  Com¬ 
pany,  and  in  1902  he  became  associated 
with  Los  Angeles  capitalists  in  the  pur¬ 
chase  of  railway,  water  and  power  prop¬ 
erties  in  Fresno.  This  led  to  the  forma¬ 
tion  of  the  San  Joaquin  Light  &  Power 
(^oriM)ration.  of  which  Mr.  Wishon  be¬ 
came,  successively,  general  manager, 
president,  chairman  of  the  board  and 
vice-chairman  of  the  board,  and,  as  well, 
officer  of  Midland  Counties  Public  Serv¬ 
ice  Corporation.  Both  companies  now 
are  part  of  the  Pacific  Gas  &  Electric 
family. 

Mr.  Wishon’s  career  was  an  outstand¬ 
ing  example  of  vision  coupled  with  a 
practical  knowledge  of  how  to  translate 
that  vision  into  reality.  His  monument 
is  the  verdant  San  Joaquin  Valley  of  Cal¬ 
ifornia  with  its  green  and  purple  fields  of 
alfafa.  its  acres  of  oranges,  lemons,  figs, 
peaches  and  raisins  and  its  many  thou¬ 
sands  of  contented,  prosperous  American 
families. 


Wide  World 

Inside  the  navigation  lock  at  Pickwick  Landing  Dam  is  this  “main  street.” 
This  lock,  53  miles  down  stream  from  Wilson,  is  the  country’s  highest 
single-lift  navigation  lock. 


P.W.A.  Cold  Storage 
Plants  in  Alabama 


erations  in  the  areas  served  by  companies 
of  the  system.  These  new  concerns  em¬ 
ployed  9,660  wage  earners,  and  in  many 
instances  contributed  considerable  assis¬ 
tance  to  smaller  communities  in  solving 
unemployment  and  relief.  This  was 
somewhat  offset  by  a  loss  of  twenty  com¬ 
panies,  which  moved  to  areas  outside  the 
system;  another  81  succumbed  to  finan¬ 
cial  difficulties.  The  total  workers  em¬ 
ployed  by  these  companies  was  6,874. 


That  section  of  the  Tennessee  Valley 
included  in  north  Alabama  may  soon 
have  43  rural  cold  storage  plants  to  cost 
$600,000  and  constructed  with  P.W.A. 
funds,  according  to  an  announcement  by 
Judge  Orlan  B.  Hill,  Jr.,  of  Florence, 
Ala. 

Construction  of  these  plants  has  been 
approved  by  the  state  P.W.A.  offices. 
Judge  Hill  stated,  and  should  P.W.A. 
funds  not  be  made  available,  he  said  the 
plants  could  be  financed  through  the 
Rural  Electrification  Administration. 

By  a  vote  of  176  to  6,  citizens  of 
Henderson,  Tenn.,  authorized  a  bond 
issue  not  to  exceed  $35,000  to  finance  a 
distribution  system,  to  be  connected  to 
T.V.A.  power.  Henderson  is  now  being 
served  by  W'est  Tennessee  Power  & 
Light  Company. 

Bonds  are  to  be  issued  by  Columbus. 
Miss.,  the  City  Council  announces. 
$1,500  of  which  will  be  utilized  for  a 
“T.V.A,  power  survey,”  the  balance  for 
“public  improvements.” 


T.V.A.  Suggested 
for  Wisconsin 


Congressman  Thomas  O’Malley  has 
proposed  to  Congress  the  creation  of  a 
vast  power  and  flood  control  authority 
on  the  Wisconsin  River,  according  to  the 
Associated  Press.  It  would  be  modeled 
after  the  Tennessee  Valley  Authority. 

Mr.  O’Malley  proposed  construction 
of  three  dams  on  the  Wisconsin  River 
to  enable  the  “Wisconsin  Valley  Author¬ 
ity”  to  sell  power  within  a  radius  of 
200  miles  of  each  dam,  which  would  in¬ 
clude,  in  addition  to  W'^isconsin,  parts 
of  Michigan,  Illinois  and  Iowa, 

One  dam  on  the  river,  Mr.  O’Malley 
asserted,  could  serve  Milwaukee  with 
power  at  a  much  cheaper  rate  than  resi¬ 
dents  of  Milwaukee  now  are  paying.  His 
bill  provides  for  governmental  sale  of 
power  for  distribution  through  existing 
private  and  municipal  utilities. 

Preliminary  surveys  show  that  the 
Wisconsin  River,  because  of  its  faster 
flow,  would  be  better  than  the  Tennessee 
The  report  for  1935  of  the  industrial  River  for  such  a  project,  according  to 
development  division  of  the  Associated  Representative  O’Malley.  The  Wisconsin 
Gas  &  Electric  System  shows  that  260  Valley  Authority  would  be  administered 
new  industrial  establishments  started  op-  by  a  three-man  board  of  directors. 


President  Signs 
$272,000,000  Flood  Bill 

President  Roosevelt  signed  this  week 
the  Overton  bill  authorizing  $272,000,000 
of  flood  control  works  in  the  lower  Mis¬ 
sissippi  Valley.  Remaining  before  him 
for  action  was  the  omnibus  flood  control 
bill  authorizing  expenditure  of  more 
than  half  a  billion  dollars  in  many  sec¬ 
tions  of  the  country,  including  the  East, 
which  was  hard  hit  by  floods  several 
months  ago. 
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New  Underwriting  Procedure 
for  New  York  Edison  Refunding 

Morgan  Stanley  &  Company  plans  innovation  designed  to  facilitate 
marketing  of  large  issues. 


New  York  Edison  Company  moves 
toward  completion  of  another  step  in  its 
major  refunding  and  merger  program 
by  reason  of  the  forthcoming  issuance  of 
$30,000,000  of  3f  per  cent  series  E,  first 
lien  and  refunding  mortgage  bonds 
dated  April  1,  1936.  A  new  plan,  said 
to  be  under  consideration  by  Morgan 
Stanley  &  Company,  the  underwriters, 
will  introduce  a  degree  of  flexibility  in 
the  offering  date  which  may  well  allow 
underwriters  better  to  determine  offering 
price  and  date  of  public  offering  in  ac¬ 
cordance  with  market  conditions. 

Heretofore  it  has  been  expected,  in 
financial  circles  at  least,  that  a  public 
utility  issue  would  be  offered  on  the 
“effective  date”  which  terminated  the 
S.E.C.  twenty-day  period  of  registration. 
For  various  business  and  financial  rea¬ 
sons,  it  has  been  desirable  at  times  to 
delay  the  public  offering  of  a  registered 
issue,  with  the  unfortunate  result  that 
an  indifferent  response  came  from  in¬ 
vestors  who  assigned  unsupported  rea¬ 
sons  to  the  delay. 

The  new  provisions  involve  no  new 
rule  or  regulation  by  the  Securities  and 
Exchange  Commission,  it  was  stated  in 
banking  circles,  as  registration  and  dis¬ 
tribution  will  proceed  as  usual.  How¬ 
ever,  the  innovation  will  provide  a  flexi¬ 
bility  which  will  be  of  advantage  to  the 
borrowing  company  by  insuring  better 
“timing”  of  the  issue  and  perhaps, 
thereby,  a  better  price.  At  the  same  time 
underwriting  organizations  will  be  re¬ 
lieved  of  the  risk  of  making  final  com¬ 
mitments  for  a  new  issue  several  days 
before  the  effective  date.  This  risk  de¬ 


veloped  from  the  fact  that  the  principal 
underwriters  have  not  been  free  to  con¬ 
tract  with  their  sub-underwriters  until 
the  underwriting  commitment  was  made 
and  approved. 

Officials  of  the  Securities  and  Ex¬ 
change  Commission,  commenting  upon 
the  proposed  procedure,  stated  their 
recognition  of  the  fact  that,  under  less 
favorable  market  conditions,  difficulties 
might  arise  which  would  be  mitigated  by 
more  flexible  arrangements.  Variations 
from  standard  practice  have  been  tried 
out  recently,  but  the  new  plan  seems  to 
be  superior. 

Under  the  new  system,  therefore,  ef¬ 
fective  registration  of  the  New  York  Edi¬ 
son  issue  will  be  in  before  the  underwrit¬ 
ing  commitment  is  made  and  the  under¬ 
writers,  in  this  case  Morgan  Stanley  & 
Company,  will  be  enabled  to  complete 
sub-underwriting  arrangements  before 
making  their  own  final  commitment. 

• 

Power  Projects  Meet 
Congressional  Objections 

Four  major  power  projects  under¬ 
taken  originally  with  P.W.A.  funds  ran 
into  trouble  this  week  when  Congress 
declined  to  approve  huge  appropriation 
bills  for  Grand  Coulee,  Grand  Lake, 
Central  Valley  and  Indian  land  irriga¬ 
tion  projects. 

The  government’s  obligation  with  re¬ 
spect  to  Grand  Coulee  would  be  limited 
to  $63,000,000  and  upsets  Administrator 
Ickes’s  plans  for  a  higher  dam  estimated 
to  cost  at  least  $200,000,000. 


MAIN 

CONTROL 

PANEL 

AT 

SPRINGFIELD 

Panel  at  Spring- 
field,  III.,  new 
million-dollar  mu¬ 
nicipal  power 
plant  placed  in 
operation  three 
weeks  ago.  This 
is  a  benchboard 
type  panel  with 
^  e  s  t i nghouse 
“M  i  n  a  t  r  o  1” 
switches  and  flush 
type  meters. 


The  House  refused  to  approve  $268,- 
000,000,  which  included  a  new  “Grand 
Lake  Project”  which  would  tunnel  the 
Colorado  Rockies  to  move  water  across 
the  Great  Divide  for  land  reclamation. 
The  conference  bill  also  eliminated  $16,- 
000,000  provided  in  the  Senate  bill  for 
the  Central  Valley  project  in  California 
(see  Electrical  World,  May  16,  1936, 
page  6),  with  present  contractual  obliga¬ 
tions  of  the  government  provided  for  in 
the  deficiency  appropriation  bill. 

Finally  a  Senate  proposal  of  $3,710,- 
000  for  irrigation  projects  on  Indian 
lands  was  reduced  to  $880,000. 


P.  W.  A.  Celebrates 
Third  Birthday 

Tuesday  marked  the  third  anniversary 
of  the  Public  Works  Administration  and 
Administrator  Harold  L.  Ickes  reviewed 
the  constructive  activities  undertaken  by 
P.W.A.,  and  asserted:  “The  same  es¬ 
tablished  policies  and  methods  of  admin¬ 
istration  that  have  prevailed  in  the  past 
three  years  will  continue  in  the  future. 
P.W.A.  will  not  fail  to  give  the  country 
its  best.’’ 

Almost  three  billion  dollars  have  been 
expended  by  P.W.A.  during  the  past 
three  years,  and  Administrator  Ickes 
estimates  that  employment  created 
thereby  has  amounted  to  5.801,000  man- 
years,  which  includes  indirect  as  well  as 
direct  employment. 

The  extreme  diversity  of  21,000 
projects  which  benefited  from  P.W.A. 
funds  was  brought  to  mind  by  the  Ad¬ 
ministrator’s  review  of  the  three  years’ 
operations.  Large  outlays  for  naval  ves¬ 
sels,  army  housing,  stream-lined,  Diesel- 
electric  trains,  rivers  and  harbors, 
federal-aid  highways,  etc.,  were  among 
the  P.W.A.  projects,  and  in  contending 
that  P.W.A.  projects  are  useful,  the  Ad¬ 
ministrator  selected  such  non-competi¬ 
tive  projects  as  New  York’s  Triborough 
Bridge,  a  school-house  at  Lyme,  Conn.,  a 
disposal  plant  at  Lumpkin,  Ga. 

P.W.A.  is  currently  engaged  in  giving 
to  state  and  local  agencies  approxi¬ 
mately  three  hundred  million  dollars 
which  heretofore  has  constituted  its  re¬ 
volving  fund.  Such  gifts  are  expected 
to  average  $1,000,000  per  day. 


Trumbull  Electric 
To  Build  Addition 

Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.,  has  awarded 
a  general  contract  to  the  Austin  Com¬ 
pany,  Cleveland,  Ohio,  for  a  new  one- 
story  addition  to  branch  plant  at  Lud¬ 
low,  Ky.,  for  which  superstructure  will 
begin  at  once.  It  will  cost  about 
$50,000. 
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El  Paso  Ruling 
Enjoins  Labor  Board 

Ruling  that  the  National  Labor  Re¬ 
lations  Act  was  unconstitutional  in  its 
entirety,  Federal  Judge  Charles  A.  Boyn¬ 
ton  of  the  West  Texas  District  granted 
last  week  an  application  of  the  El  Paso 
Electric  Company,  a  Stone  &  Webster 
subsidiary,  for  a  permanent  injunction 
against  the  members  of  the  National 
Labor  Relations  Board  at  Washington. 

The  injunction  prevents  this  board  or 
any  of  its  representatives  from  proceed¬ 
ing  with  a  hearing  on  charges  of  unfair 
labor  practices  filed  by  Local  585,  In¬ 
ternational  Brotherhood  of  Electrical 
Workers,  who  went  on  strike  last  Feb¬ 
ruary  for  a  second  time  after  failure  to 
negotiate  a  contract  with  the  power 
company. 

Judge  Boynton  held  that  the  company 
had  shown  irreparable  damage;  that 
Congress  exceeded  its  power  in  enacting 
the  Wagner  law  under  the  Interstate 
Commerce  clause,  the  commerce  clause 
or  any  other  clause  of  the  Constitution. 
He  said  that  the  act  was  in  violation  of 
the  Tenth  and  Fifth  Amendments. 

He  further  held  that  the  El  Paso  Elec¬ 
tric  Company  was  engaged  in  local 
rather  than  interstate  commerce;  that 
creation  of  electric  energy  was  one  act 
and  transmission  across  state  lines  an¬ 
other. 

• 

Preferred  Practice  for 
Graphic  Presentation 

Under  this  title  the  A.S.M.E.  has  pub¬ 
lished  a  draft  of  a  code  of  practice  in 
the  construction  of  time-series  charts, 
prepared  for  the  guidance  of  designers 
of  such  charts  by  a  subcommittee  of  the 
Sectional  Committee  on  Standards  for 
Graphic  Presentation.  The  booklet  con¬ 
tains  a  discussion  of  features  that  go 
into  the  making  of  effective  graphical 
presentations,  such  as  relative  dimen¬ 
sions,  choice  of  scales,  weight  of  lines, 
economical  degree  of  accuracy,  titles, 
labels,  lettering  and  others. 

• 

Farm  Service  Demands 
Energetic  Cultivation 

That  “any  old  salesman”  cannot  sell 
electric  service  to  farmers  and  that  rural 
electrification  progress  requires  co-opera¬ 
tion  between  utilities  and  all  other 
agencies  working  for  the  betterment  of 
country  life  featured  an  address  last 
week  at  the  spring  conference  of  north¬ 
eastern  farm  bureau  officials  in  Am¬ 
herst,  Mass.,  by  Prof.  W'.  T.  Acker¬ 
man,  head  of  the  agricultural  engineer¬ 
ing  department.  University  of  New 
Hampshire,  Durham.  Professor  Acker¬ 
man,  who  has  long  been  identified  with 


New  England  rural  electrification  ad¬ 
vances,  declared  that  the  outstanding 
problem  is  how  much  energy  the  average 
farm  will  eventually  use. 

“Rural  America  is  going  to  have  elec¬ 
tric  service — somehow,”  he  said.  Yard¬ 
sticks  applied  to  farm  service  should  not 
be  too  rigid,  as  closer  study  of  economic 
requirements  indicates  that  the  problem 
is  less  difficult  than  at  first  appeared. 
Low  “objective”  rates,  a  liberal  outlook 
on  extensions  with  reasonable  consider¬ 
ation  of  costs,  load  building  through 
the  employment  and  support  of  rural 
service  engineers,  and  team-play  with 
other  organizations  offer  all  concerned 
avenues  toward  more  profitable  use  of 
electricity  in  rural  areas,  the  speaker 
concluded. 

• 

Winnipeg  Electric  Sale  Off 

Negotiations  for  the  sale  of  the  W'inni- 
peg  Electric  Company  to  the  city  of 
Winnipeg  have  been  discontinued,  said 
Edward  Anderson,  K.  C.,  president,  in 
addressing  the  recent  annual  meeting  of 
shareholders  of  the  company.  Financial 
reorganization  had  saved  the  company 
from  bankruptcy  and,  while  strict 
economy  still  was  necessary,  the  out- 


COMING  MEETINGS 


International  Union  of  ProduoerH  and 
piHtributors  of  Electric  Energy — 
Sixth  congress,  Scheveningen,  Holland, 
June  10-20. 

American  Institute  of  Electrical  Engi¬ 
neers — Summer  convention.  Hunting- 
ton  Hotel,  Pasadena,  Calif.,  June 

22- 26.  H.  H.  Henline,  national  secre¬ 
tary,  33  West  39th  Street,  New  York. 

Society  for  the  Promotion  of  Engineer¬ 
ing  Education — Annual  meeting.  Uni¬ 
versity  of  Wisconsin,  Madison,  June 

23- 26.  Dr.  P.  L.  Bishop,  University 
of  I’ittsburgh,  iditsburgh.  Pa. 

Canadian  Electrical  Association — An¬ 
nual  convention,  Murray  Bay,  Quebec, 
June  24-26.  B.  C.  Fairchild,  secretary. 
Power  Building,  Montreal,  Que. 

American  Society  for  Testing  Materials 
— Annual  meeting,  Chalfonte-Haddon 
Hall,  Atlantic  City,  June  29-July  3. 
R.  E.  Hess,  assistant  secretary,  260 
South  Broad  St.,  Philadelphia,  Pa. 

Illuminating  Engineering  Society — An¬ 
nual  convention,  Statler  Hotel,  Buffalo, 
N.  Y.,  Augrust  31 -September  3.  A.  D. 
Cameron,  general  secretary,  29  West 
39th  Street,  New  York. 

Third  World  Power  Conference — ^Wash¬ 
ington,  D.  C.,  September  7-12.  Joel 
Wolfsohn,  executive  secretary.  In¬ 
terior  Building,  Washington,  D.  C. 

International  Association  of  Electrical 
Inspectors — Eastern  section.  Hotel 
New  Yorker,  New  York,  September 
8-10  :  Northwestern  section,  Olympian 
Hotel,  Olympia,  Wash.,  September 
14-16. 

National  Electrical  and  Radio  Exposi¬ 
tion —  Grand  Central  Palace,  New 
York,  N.  Y.,  September  9-19.  Ralph 
Neumuller,  secretary,  480  Lexington 
Avenue,  New  York,  N.  Y. 

Rocky  Mountain  Electrical  Association 
— Annual  convention,  Santa  Fe,  N.  M., 
September  21-23.  George  E.  Lewis, 
managing  director.  Gas  and  Electric 
Building,  Denver,  Colo. 

Association  of  Iron  and  Steel  Electrical 
Engineers  —  Annual  convention,  De¬ 
troit,  Mich.,  September  22-25.  Brent 
Wiley,  managing  director.  Empire 
Building,  Pittsburgh,  Pa. 


look  was  brighter,  Mr.  Anderson  said. 
Shareholders  elected  six  directors  and 
bondholders  appointed  six.  At  the  di¬ 
rectors’  meeting  it  was  announced  that 
interest  at  4  per  cent  would  be  paid  for 
1935  on  the  company’s  general  mortgage 
bonds  and  debenture  stock,  series  “B.” 


Carolina  Utility 
Plans  Expansion 

Details  of  an  improvement  and  expan¬ 
sion  program,  including  the  construction 
of  a  new  substation,  of  the  distribution 
system  facilities  of  the  Carolina  Power 
&  Light  Company  in  Raleigh  and  the 
vicinity  have  been  announced  by  com¬ 
pany  officials. 

Work  on  the  program  is  being  pushed 
forward  rapidly  and  officials  estimated 
that  the  various  jobs  would  be  completed 
in  the  early  fall.  A  number  of  electrical 
and  construction  men  have  been  added 
to  the  company’s  regular  force  to  rush 
the  work. 

Major  item  in  the  program  is  the  con¬ 
struction  of  the  new  substation,  which 
will  be  equipped  with  a  capacity  of  6,700 
hp.  The  capacity  of  all  the  company’s 
substations  in  the  city  is  being  increased 
and  additional  equipment  is  being  pro¬ 
vided  for  the  Method  substation. 

In  addition  to  increasing  capacities, 
considerable  work  is  being  done  on  the 
downtown  distribution  lines  to  allow  for 
increasing  demands  in  the  commercial 
area. 


Nebraska  Adopts 
New  Rural  Charges 


The  lowa-Nebraska  Light  &  Power 
Company  of  Lincoln,  Neb.,  has  adopted 
a  rural  electrification  policy  whereby  it 
will  build  rural  lines  wherever  it  can  ob¬ 
tain  an  average  of  two  customers  to  the 
mile  provided  it  can  obtain  the  necessary 
right-of-way.  The  company  agrees  to 
construct,  maintain  and  operate  a  line 
extension,  including  transformer  and 
meter,  to  supply  single-phase  electric 
service  for  the  customers’  use.  It  will 
build  the  service  line  two  spans  from 
the  power  line,  the  customer  to  pay  for 
additional  spans. 

The  rates  adopted  by  the  company 
for  this  type  of  service  are:  $4.50  a  month 
minimum,  which  includes  50  kw.-hr.;  4 
cents  per  kilowatt-hour  for  the  next 
50,  3  cents  for  the  next  100  and  2  cents 
each  for  all  in  excess  of  200. 

The  company  has  recently  received  per¬ 
mission  to  build  175  miles  of  rural  line 
in  Lancaster  County  and  construction  is 
now  under  way.  Company  solicitors  are 
signing  up  farmers  in  the  territory  the 
line  covers. 
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Millions  of  Kw.-«r 


Output  Sets  New  1936  Record 


Surpassing  the  figures  for  any  previous 
week  in  1936  and  missing  last  winter’s 
all-time  December  peak  by  only  a  frac¬ 
tion  of  one  per  cent,  the  output  of  elec¬ 
tric  light  and  power  plants  in  the  week 
ended  June  13  rose  to  1,989,798,000 
kw.-hr.,  according  to  the  Edison  Electric 
Institute.  This  was  about  45,000,000 
kw.-hr.  more  than  in  the  preceding  week 
and  indicates  a  gain  of  14.2  per  cent 
over  the  like  period  in  1935.  It  occurred 
at  a  time  when  the  summer  valley  is 
normally  to  be  expected  in  the  output 
curve. 


The  insistent  upward  trend,  now 
sharply  emphasized,  which  has  been  in 
evidence  since  the  latter  part  of  March, 
can  be  interpreted  only  as  an  indication 
of  a  rising  demand  for  energy  for  indus¬ 

Per  Cent  Change  from  Previous  Year 

- - - Week  ended — ^ ^ . 


June  13 

June  6 

May  30 

New  En^and . 

-1-14.5 

+ 

12.7 

-1-18.7 

Middle  -\tlantic. .  . . 

-f  11.  1 

+ 

8. 1 

-1-13.4 

Central  Industrial... 

-1-20.3 

-f 

16.3 

-f2l.7 

West  Central . 

-1-14.0 

-f 

14.9 

-1-18.3 

Southern  States. . . . 

-1-17.0 

-1- 

15.5 

-1-28.4 

Rocky  Mountain. . . 

-1-17.5 

-1- 

18.9 

-1-22.8 

Pacific  Coast . 

-1-6.7 

-1- 

4.6 

-1-11.9 

United  States.. . . 

-1-14.2 

-1- 

12.8 

-f  18.0 

trial  purposes  supplemented  by  the  in¬ 
creasing  use  of  domestic  appliances. 

In  the  Central  industrial  area  the 
average  gain  over  last  year  has  lately 
been  close  to  20  per  cent  and  in  the 
Mountain  states  somewhat  higher.  It 
was  lowest  on  the  Pacific  coast. 


Weekly  Output,  Millions  of  Kw.Hr. 

1936  1935  1934 

June  1 3...  1,990  June  15...  1,743  June  16...  1,665 

June  6. ..1,945  June  8...  1,724  June  9...  1,655 

May  30. ..  1,922  June  1...  1,629  June  2.  ..1,576 

May  23.. .1,955  May  25...  1,696  May  26...  1,655 

May  16...  1,962  May  18...  1,700  May  19...  1,650 

May  9.. .  1,948  May  1 1...  1,702  May  12. ..  1,643 


Power  Act  Ruled  Valid 
by  Ontario  Court 

Chief  Justice  Rose  has  dismissed  action 
of  the  Ottawa  Valley  Power  Company, 
which  sought  a  ruling  that  the  Ontario 
government  act  of  1935,  terminating 
power  contracts  with  the  company  and 
the  Ontario  Hydro-Electric  Power  Com¬ 
mission,  was  void  and  unenforceable. 

In  April,  1935,  a  bill  stating  power 
contracts  between  the  commission  and 
the  Ottawa  Valley  utility  and  other  Que¬ 
bec  companies  to  be  illegal  and  unen¬ 
forceable  became  law.  In  January, 
1936,  Ottawa  Valley  Company  launched 
Its  action  against  the  commission  and 
others,  declaring  the  act  to  be  ultra  vires 


and  the  power  contracts  binding.  The 
decision  upholds  the  act  and  denies  the 
company’s  claim. 

The  utility’s  appeal  against  the  judg¬ 
ment  of  Chief  Justice  Rose  will  be  heard 
in  September.  Before  the  Court  of  Ap¬ 
peals  counsel  involved  in  the  case 
agreed  to  expedite  the  case  and  W.  N. 
Tilley,  K.  C.,  power  company  counsel, 
withdrew  his  motion  to  have  the  appeal 
heard  at  once. 

• 

Traveling  Exhibit 
Plans  Launched 

Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  through 
its  president,  Herbert  A.  Wagner,  has  an¬ 
nounced  that  it  will  contribute  $10,000  a 


year  for  three  years  to  a  fund  which  will 
be  raised  by  the  Maryland  Academy  of 
Sciences  to  arrange  for  a  traveling  indus¬ 
trial  and  educational  exhibit.  The  plan 
was  launched  at  a  meeting  held  at  Balti¬ 
more  on  May  25  and  at  which  Mr.  Wag¬ 
ner,  who  also  is  president  of  the 
academy,  presided.  Letters  indorsing 
the  plan  were  received  from  many  lead¬ 
ers  in  industry  and  science,  including 
Gerard  Swope,  Owen  D.  Young,  Lamont 
duPont,  T.  O.  Richardson  and  Rufus  C. 
Dawes. 

The  plan  also  was  indorsed  by  Frank 
B.  Jewett,  president  of  the  New  York 
Museum  of  Science  and  Industry,  who 
attended  the  meeting.  In  order  to  carry 
out  the  plan,  a  fund  of  $.55,667  will  have 
to  be  raised  each  year  for  a  period  of 
three  years. 
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Associated  Reports 
$4,725,273  Net 

Preliminary  condensed  annual  report 
of  the  Associated  Gas  &  Electric  Cor* 
poration  for  1935  shows  consolidated 
gross  revenues,  including  new  properties 
only  from  their  date  of  acquisition, 
amounting  to  $93,215,717,  compared  to 
$83,973,089  for  1934.  Operating  income 
after  expenses,  taxes  and  reserves  was 
$27,033,265,  against  $25,183,469  in  1934. 

Net  income  was  $4,725,273  compared 
to  $5,880,983.  The  report  says  that 
under  the  plan  of  rearrangement  of  debt 
capitalization  of  the  Associated  Gas  & 
Electric  Company,  more  than  $194,000,* 
000  debentures  of  that  company  have 
been  exchanged  for  debentures  of  the 
Associated  Gas  &  Electric  Corporation. 

The  new-business  department  during 
1935  obtained  business  estimated  to  pro¬ 
duce  revenues  of  $7,536,027,  an  increase 
of  41.3  per  cent  over  1934,  J.  I.  Mange, 
president,  said  in  the  report.  Extensions 
and  improvements  cost  subsidiaries  of 
the  corporation  $11,100,000  last  year. 

• 

Consolidated  Units 
to  Be  Merged 

Application  was  filed  last  week  with 
the  New  York  Public  Service  Commis¬ 
sion  for  permission  to  merge  the  Yonkers 
Electric  Light  &  Power  Company  and 
the  Brush  Electric  Illuminating  Com¬ 
pany  of  New  York  into  the  New  York 
Edison  Company,  Inc.,  which  owns  100 
per  cent  of  their  stock.  These  com¬ 
panies  are  all  units  in  the  Consolidated 
Edison  system.  The  application  is  a 
preliminary  phase  of  the  proceedings  by 
which  all  the  operating  utilities  in  the 
group  are  expected  to  be  merged  into 
Consolidated  Edison  Company  of  New 
York. 

The  application  stated  that  the  merger 


would  not  involve  any  issue  of  new  stock 
or  other  securities  and  the  books  on 
completion  of  the  merger  would  reflect 
consolidated  or  combined  accounts  of  the 
two  companies. 

An  application  also  has  been  filed  with 
the  commission  by  the  Brooklyn  Edison 
Company,  Inc.,  asking  permission  to 
merge  with  the  Amsterdam  Electric 
Light,  Heat  &  Power  Company,  its 
wholly  owned  subsidiary. 

S.E.C.  Registrations 

Otter  Tail  Power  Company,  Fergus 
Falls,  Minn.,  has  filed  a  registration 
statement  with  the  S.E.C.  for  $3,000,000 
of  4  per  cent  first  mortgage  bonds,  due 
1%1,  and  $600,000  of  3  per  cent  se¬ 
cured  notes  due  1941.  Proceeds  from 
the  sale  of  the  securities  will  be  used  to 
retire  the  entire  outstanding  funded  debt 
of  the  company. 

American  Cities  Power  &  Light  Cor¬ 
poration  of  Jersey  City,  N.  J.,  an  invest¬ 
ment  trust,  has  filed  with  the  commission 
a  statement  covering  150,000  shares  of 
$25  par  value  class  A  stock,  optional 
dividend  series  of  1936,  with  attached 
warrants  for  purchase  of  common  stock 
of  the  North  American  Company.  The 
class  A  stock  being  registered  will  con¬ 
stitute  a  new  series  of  the  serial  class  A 
stock  of  the  corporation,  of  which  154,- 
222  shares  are  now  outstanding.  The 
stock  purchase  w'arrants  for  shares  of 
common  stock  of  the  North  American 
Company  will  entitle  the  holders  to  pur¬ 
chase  150,000  shares. 

Narragansett  Electric 
Calls  Bonds 

Calling  of  $33,155,500  bonds  is  an¬ 
nounced  by  Narragansett  Electric  Com¬ 
pany,  subsidiary  of  New  England  Power 
Association.  The  bonds,  which  are  first 
mortgage  liens,  are  in  three  series.  A,  B 
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Firmness  in  the  light  and  power 
group  featured  the  market  this 
week.  Substantial  gains  were 
made  all  along  the  list.  **Elec* 
trical  World”  index,  36.7 ;  last 
week,  36.0. 


and  C.  New  notes,  according  to  a  state¬ 
ment  recently  filed  with  the  S.E.C.,  will 
be  issued  under  a  credit  agreement  with 
certain  banks.  The  note  issue,  which 
represents  temporary  financing  and 
which  probably  will  be  followed  at  a 
later  date  by  a  long-term  bond  issue  to 
replace  the  notes,  is  the  first  step  in  a 
refunding  program  undertaken  by  the 
company  for  the  purpose  of  lowering  its 
interest  costs. 

Samuel  C.  Moore,  president  of  the 
company,  stated  recently  that  the  sav¬ 
ings  effected  in  interest  charges  by  such 
a  move  would  make  it  possible  for  the 
company  to  reduce  rates  to  consumers. 

• 

N.  H.  Public  Service 
Absorbs  N.  H.  Power 

Approval  has  been  granted  by  the  Se¬ 
curities  and  Exchange  Commission  of  an 
application  by  the  Public  Service  Com¬ 
pany  of  New  Hampshire  to  acquire  se¬ 
curities  giving  it  control  of  New  Hamp¬ 
shire  Power  Company  under  provisions 
of  the  Public  Utility  Holding  Company 
Act  of  1935.  The  securities  consist  of 
(1)  all  of  the  common  stock  (5,214 
shares)  without  par  value;  (2)  1,800 
shares  of  8  per  cent  cumulative  preferred 
stock  (par  value  $100),  comprising  ap¬ 
proximately  46  per  cent  of  the  preferred 
stock  outstanding;  (3)  $100,000  princi¬ 
pal  amount  of  first  mortgage  6  per  cent 
sinking  fund  gold  bonds  maturing  De¬ 
cember  1,  1943,  of  which  $724,000  prin¬ 
cipal  amount  is  outstanding. 

The  securities  are  to  be  acquired  for 
cash  in  the  amount  of  $697,000  to  be 
raised  through  temporary  bank  loans  at 
a  low  rate  of  interest.  The  securities 
are  now  owned  by  the  Middle  West 
Corporation  and  Electrical  Securities 
Corporation  in  equal  proportions,  with  a 
minor  exception. 

• 


Wisconsin  Utility  Wins 
Exemption  from  S.E.C. 

An  order  exempting  the  Wisconsin 
Public  Service  Corporation  from  provi¬ 
sions  of  the  Public  Utility  Holding  Com¬ 
pany  Act  was  issued  last  week  by  the 
S.E.C.  In  the  statement  covering  the 
exemption  the  commission  said  that  it 
had  found  that  the  applicant  has  one 
public  utility  subsidiary,  Menominee  & 
Marinette  Light  &  Traction  Company,  an 
electric  and  gas  utility  organized  under 
the  laws  of  Wisconsin  and  Michigan, 
and  that  the  applicant  is  predominantly 
a  public  utility  company  whose  opera¬ 
tions  as  such  do  not  extend  beyond  the 
state  of  Wisconsin,  in  which  it  is  or¬ 
ganized,  and  states  contiguous  thereto. 
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Giant  Motors  Bought 
for  Pumping  Plants 

Fifteen  giant  electric  motors  which 
are  to  drive  the  pumps  that  will  lift 
Colorado  River  water  1,600  ft.  on  its 
journey  between  the  river  and  the 
Coastal  plain  have  been  purchased  by 
the  Metropolitan  Water  District  of 
Southern  California  for  a  total  price  of 
$1,766,721.  This  order,  authorized  by 
the  Water  District  board  of  directors 
subject  to  the  approval  of  the  Recon¬ 
struction  Finance  Corporation,  is  said  to 
be  the  largest  of  its  kind  ever  placed. 
Having  a  total  horsepower  of  142,000, 
the  fifteen  electrical  motors  will  operate 
at  6,900  volts.  Each  motor  installation 
will  measure  approximately  12  ft.  high 
and  from  9  to  14  ft.  in  diameter. 

The  purchases  approved  by  the  Water 
District  board  were  as  follows: 

Six  9,000-hp.  motors  for  the  Gene  and 
Intake  pumping  plants  on  the  aqueduct, 
from  the  General  Electric  Company  for 
$693,759. 

Three  4,300-hp.  motors  for  the  Iron  Moun¬ 
tain  pumping  plant,  from  the  Allis-Chalmers 
Manufacturing  Company  for  $288,400. 

Six  12,500-hp.  motors  for  the  Eagle  and 
Mayfield  plants,  from  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  for  $784,562, 

The  fifteen  huge  units  are  to  be  oper¬ 
ated  with  electrical  energy  generated  at 
Boulder  Dam.  The  Metropolitan  Water 
District  is  now  building  a  237-mile, 
230,000-volt  transmission  line,  linking 
the  five  aqueduct  pumping  plants  with 
the  power  house  at  the  dam. 

• 

Dayton  League 
Stages  Show 

The  Electric  League  of  Dayton,  Ohio, 
IS  staging  one  of  the  biggest  co-opera¬ 
tive  sales  promotion  programs  ever  pre¬ 
sented  to  the  public  in  that  city.  The 
program,  which  oj>ened  June  16  and  will 
continue  until  June  27,  will  include  an 
“Electrical  Refrigerator  Parade,” 

The  principal  purpose  of  the  sales 
campaign  is  to  induce  former  World 
^ar  veterans  to  use  a  portion  of  their 
new  bonus  money  for  electric  refrigera¬ 
tors.  A  feature  of  the  campaign  will  be 
a  letter  writing  contest  on  the  subject 

^hy  I  Want  a  1936  Electric  Refrigera¬ 
tor,”  which  is  not  to  be  more  than  50 
words  long.  First  prize  winner  will  re¬ 
ceive  $50  in  cash,  with  $25  going  to 


second  place  and  $10  to  third.  Fifteen 
$1  prizes  will  also  be  given.  Employees 
of  wholesale  or  retail  electric  refrigera¬ 
tion  organizations  within  the  city  are 
not  eligible  to  compete. 

f'our  double-truck  advertisements  will 
appear  in  two  evening  newspapers  dur¬ 
ing  the  campaign  the  cost  of  which  is 
prorated  among  the  members  of  the 
league.  In  addition  retailers  will  also 
carry  their  own  individual  advertise¬ 
ments.  Newspapers  are  co-operating  by 
tying  in  with  newspaper  stories  on  elec¬ 
tric  refrigerators  and  the  letter-writing 
contest.  All  dealers  have  been  urged  to 
use  attractive  window  displays  during 
the  sales  campaign. 

Information  on 
Air  Conditioning 

“Condensed  List  of  Sources  of  In¬ 
formation  on  Air  Conditioning”  is  the 
title  of  a  sixteen-page  publication  issued 
by  the  Electrical  Division,  Bureau  of 
Foreign  and  Domestic  Commerce. 

This  reference  list  should  prove  use¬ 
ful  to  manufacturers  and  installers  of 
air-conditioning  equipment,  to  engineers 
and  to  the  sales  promotion  departments 
of  utilities,  as  well  as  to  others  con¬ 


cerned  with  that  field.  The  scope  of  the 
references  is  indicated  by  the  section 
headings,  which  include  government  re¬ 
ports  on  air  conditioning,  cold  storage 
and  refrigeration;  trade  associations,  in¬ 
stitutes,  societies  interested  in  air  con¬ 
ditioning  ;  trade  magazines ;  foreign 
magazines  (British)  ;  addresses,  books, 
pamphlets  and  releases  on  air  condition¬ 
ing;  sources  of  statistical  information  on 
air  conditioning. 

• 

Refrigerator  Makers 
See  Better  Business 

The  Refrigerating  Machinery  Associa¬ 
tion  oi>ened  its  recent  spring  meeting  in 
Hot  Springs,  Va.,  with  the  largest  at¬ 
tendance  of  manufacturers  ever  recorded. 
In  calling  the  meeting  to  order,  D. 
Norris  Benedict,  president  of  the  asso¬ 
ciation  and  vice-president  and  general 
manager  of  the  Frick  Company,  Inc., 
Waynesboro,  Pa.,  voiced  what  appeared 
to  be  the  unanimous  feeling  of  the  re¬ 
frigerating  machinery  manufacturers  that 
the  past  year  had  shown  a  decided  im¬ 
provement  in  business  conditions,  which 
has  been  reflected  in  increased  sales  of 
refrigerating  machinery,  “The  improve¬ 
ment  has  -been  particularly  noticeable 
since  the  passing  of  NRA,”  Mr.  Benedict 
said,  “and  I  am  sure  that  if  business  is 
not  smothered  by  the  increasing  burden 
of  taxation  the  business  upturn  will  con¬ 
tinue  and  the  return  of  prosperity  will 
be  assured.” 

Willis  H.  Carrier,  chairman  of  the 
board.  Carrier  Engineering  Corporation, 
who  had  just  returned  from  a  trip  around 
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James  Wright,  commercial  manager  Kingsport  Utilities,  Kingsport,  Tenn.; 
Carl  Thornburg,  general  manager,  also  Kingsport  Utilities,  and  George  A. 
Hughes,  president  Edison  General  Electric  Appliance  Company,  Inc.,  of 
Chicago.  A  check  for  $1,000  accompanied  the  trophy. 
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Field  Reports  on  Business 

Reports  to  Electrical  World  from  the  field  indicate  that  business  has 
been  little  awed  by  tax  terrors  and  political  powwows.  Business  statistics 
presage  little  recession  before  middle  of  next  month — some  hope  it  wont 
come  that  early.  Utility  stocks  have  many  friends  in  the  market  fust  now; 
reflecting  the  hope  that  there  may  be  a  new  administration  in  W  ashing- 
ton  next  year,  ending  federal  competition. 


the  world,  spoke  of  business  conditions 
as  he  had  encountered  them  in  his 
travels. 

Great  interest  was  manifested  in  the 
progress  of  the  broad  standardization 
program  which  has  been  carried  on  by 
the  association  during  the  past  year 
under  the  leadership  of  S.  E.  Lauer, 
vice-president  of  the  York  Ice  Machinery 
Corporation  and  chairman  of  the  asso¬ 
ciation’s  standards  committee.  John  W. 
O’Leary,  president  of  Machinery  and 
Allied  Products  Institute  and  formerly 
president  of  the  U.  S.  Chamber  of  Com¬ 
merce,  was  the  guest  speaker  and  dis¬ 
cussed  briefly  the  national  political  and 
economic  outlook  so  far  as  it  concerned 
business  men,  and  particularly  those  en¬ 
gaged  in  the  manufacture  and  sale  of 
durable  goods. 


Square  D  Dividends 

An  initial  dividend  of  12J  cents  on 
the  new  class  B  stock  and  the  regular 
quarterly  dividend  of  55  cents,  both  pay¬ 
able  on  June  30  to  holders  of  record  of 
June  20,  have  been  declared  by  the 
Square  D  Company.  In  the  previous 
quarter  a  dividend  of  25  cents  and  an 
extra  dividend  of  10  cents  were  paid  on 
the  class  B.  This  stock  has  since  been 
split  three  for  one. 

In  announcing  the  dividend  F.  W. 
Magin,  president,  said  sales  were  con¬ 
tinuing  at  a  satisfactory  rate  at  all 
the  plants  and  that  the  dissolution  of 
the  company  in  California  as  well  as 
the  Square  D  Company  of  Texas,  and  the 
merging  of  these  operations  with  the 
parent  company,  had  proved  advan¬ 
tageous. 

• 

Westinghouse  Plans 
$60,000  Addition 

As  part  of  its  expansion  program  in 
the  manufacture  of  refrigerator  units, 
the  East  Springfield  plant  of  the  West¬ 
inghouse  Electric  &  Manufacturing  Com¬ 
pany  will  build  an  addition  at  a  cost  of 
approximately  $60,000  to  its  “Q”  build¬ 
ing.  The  building,  to  be  constructed  of 
steel,  brick,  steel  sash  and  concrete 
floors,  will  be  completed  late  this  sum¬ 
mer  or  early  in  the  fall.  The  annex  will 
be  300  ft.  long  and  about  40  ft.  wide, 
one  story  tall. 


New  York  Metal  Prices 
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Copp«r  eleetrolytic . 

Ijeia.  Am.  8.  A  R.  price. 

9.50* 

4.60 

^<0 

oo 
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Antimony . 

12. 125 

11.50 

Nickel  ingot . 

35.00 

35.00 

Zinc  spot . 

5.275 

5.275 

Tin  Straits . 

42.125 

42.125 

Aluminum,  99  per  ocnt . . 

19—21 

19-21 

*Delivered  Connecticut  Valley. 

NEW  ENGLAND 

The  demand  for  electrical  equipment  dur¬ 
ing  the  past  week  throughout  this  district 
was  moderately  active  and  marked  by  a 
considerable  diversification  in  orders.  Power 
equipment  orders  were  confined  to  small 
motors  in  single  or  small  lots,  typical  orders 
ranging  under  $1,000  each;  fractional- 
horsepower  motor  sales  are  steady  and  switch 
and  control  apparatus  sales  continue  in  good 
volume.  Central  station  supplies  are  spotty; 
pole  replacements  on  some  distribution  lines 
have  accounted  for  some  buying  of  these 
and  also  of  crossarms;  outdoor  meter  sales 
are  encouraging  and  for  the  first  half  year, 
according  to  a  representative  of  a  well- 
known  company,  are  in  considerable  advance 
over  the  volume  sold  for  the  first  half  of 
last  year. 

Interest  in  arc-welding  equipment  is  quite 
strong  in  this  district  due  to  the  great  vari¬ 
ety  of  products  which  can  be  easily  assem¬ 
bled  by  means  of  this  kind  of  apparatus;  a 
prominent  fence  manufacturing  company  re¬ 
cently  added  another  300-amp.  unit;  another 
300-amp.  machine  was  lately  sold  to  a  manu¬ 
facturing  company;  negotiations  are  under 
way  for  a  number  of  other  units. 

Orders  for  six  new  600-hp.  Diesel-electric 
switching  engines  have  been  placed  by  the 
Boston  &  Maine  Railroad  and  the  Portland 
Terminal  Company.  The  East  Springfield, 
Mass.,  plant  of  the  Westinghouse  Electric 
&  Manufacturing  Company  will  soon  close 
bids  for  a  new  concrete  addition  to  its  “Q” 
building,  measuring  300  x  40  ft.,  in  anticipa¬ 
tion  of  a  greater  demand  for  refrigerator 
units  in  the  fall. 

PACIFIC  COAST 

All  electrical  branches  report  excellent 
business,  though  a  comparative  dearth  of 
large  building  jobs  has  produced  complaints 
from  smaller  contractors  of  invasion  of  their 
particular  field  owing  to  prevalence  of  resi¬ 
dence  and  small  apartment  building.  Whole¬ 
salers  report  shortages  of  various  lower  sizes 
of  rubber-covered  wire  due  to  recent  5  per 
cent  advance,  which,  being  widely  heralded, 
resulted  in  a  surprisingly  large  volume  of 
stock  orders. 

Bonus  distribution  will  stimulate  sale  of 
appliances,  particularly  refrigerators,  but 
estimates  of  its  direct  proportion  to  electrical 
business  average  about  10  per  cent  of  its 
total  volume.  Power  company  construction 
included  several  sub-standard  extensions  to 
sparsely  settled  areas  and  to  isolated  mines 
converted  from  steam.  Industrial  business 
includes  a  flock  of  small  individual  drive 
motors  for  oil  refining  plant  at  Richmond 
and  a  projected  $2,000,000  sugar  plant  near 
Woodland.  A  previous  plant  of  this  charac¬ 
ter  at  Hamilton  City  resulted  in  much  addi¬ 
tional  motor  business  from  contributing 
growers. 

California’s  Central  Valley  water  project, 
originally  planned  to  overcome  unequal  rain¬ 
fall  distribution  and  irrigation  demand  and 
afterward  extended  to  include  a  power  sys¬ 
tem.  is  reported  held  up  by  lack  of  appropria¬ 
tion.  .San  Francisco’s  Exposition  construc¬ 
tion  is  being  concentrated  on  its  administra¬ 
tion  building  on  whose  completion  it  will 
automatically  qualify  for  certain  federal 
grants. 


Electrical  apparatus  sales  include  some 
large  specialized  orders  in  addition  to  usual 
seasonal  run  of  pumping  motors  and  exten¬ 
sion  transformers,  such  as  two  $10,000  ele¬ 
vator  equipments,  a  $15,000  dredge,  a  4,000- 
kva.  dredge  for  the  government  and  several 
large  welding  equipments,  26  stock  sizes  hav¬ 
ing  been  sold  in  San  Jose  area  alone  this 
year.  Appliance  firms  are  featuring  ironer 
schools,  with  a  two-million-dollar  volume 
predicted  in  California  for  1936,  based  on 
a  50  per  cent  increase  over  1935,  which 
showed  the  same  over  1934. 


CHICAGO 

Each  week  for  five  weeks  business  has 
edged  higher  and  at  present  has  attained  the 
best  showing  since  1930,  with  the  exception 
of  the  1935  year-end.  Even  the  most  optimis¬ 
tic  have  failed  to  estimate  the  “staying  qual¬ 
ity”  of  the  movement  and  now  some  are  pre¬ 
pared  for  a  correction  that  may  go  beyond 
what  was  visualized  as  due  several  weeks 
back.  Some  informed  quarters  assert  that 
much  of  the  contra-seasonal  gain  recently 
realized  occurred  in  anticipation  of  bonus 
expenditures.  At  present  the  business  situ¬ 
ation  is  20  per  cent  better  than  in  1935. 

Several  major  industries  in  Chicago  re¬ 
corded  further  increases  in  employment  last 
week.  Retail  trade  displayed  some  hesitancy, 
the  volume  holding  on  a  par  with  the  pre¬ 
ceding  week.  Freight  traffic  expanded  to  a 
new  1936  high.  Chicago  electric  power  de¬ 
clined  seasonally.  Building  construction  io 
this  area  continues  to  expand  as  new  proj¬ 
ects  announced  include  two  theaters,  several 
industrial  plants  and  numerous  residences. 

One  manufacturer  of  electrical  equipment 
reports  a  sales  increase  of  40  per  cent  over 
last  year.  Air  conditioning  is  more  active 
and  appliance  sales  continue  to  show  sub¬ 
stantial  gains.  Proposals  were  made  for  the 
installation  of  several  vehicle-actuated  traffic 
control  signals.  Orders  reported  include  600 
street-lighting  reflectors  and  five  600-amp.  oil 
circuit  breakers. 


NEW  YORK 

It  begins  to  look  as  though  there  wouldn’t 
be  any  summer  lull  in  business  until  after 
the  end  of  the  second  quarter.  Leading  indi¬ 
cators  at  the  moment  show  no  further  tend¬ 
ency  toward  recession — in  fact,  the  latest 
report  on  electric  energy  production  shows 
another  good  gain  to  1,989,798,000  kw.-hr.,  in 
contrast  to  the  1,922,108,000  a  fortnight  ago. 
while  the  margin  of  gain  over  a  year  ago 
has  been  stepped  up  to  14.2  per  cent. 

Steel  production  is  another  index  which 
is  going  up  against  the  normal  trend  at 
this  season,  with  present  operations  above  70 
per  cent  and  mill  facilities  booked  to  100 
per  cent  well  into  July  in  some  lines.  Auto¬ 
mobile  output,  to  be  sure,  has  dipped,  but  no 
more  than  was  expected;  car  loadings  con¬ 
tinue  at  or  near  the  year’s  tops;  railroad  and 
public  utility  earnings  for  April  and  .May 
make  the  best  comparisons  in  years. 

All  indications  are  that  residential  and 
general  construction  are  continuing  their 
strong  gains,  which  sustains  the  favorable 
outlook  for  many  types  of  electrical  equip¬ 
ment. 
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'  SELF-SUPPORTING 
TYPE  SS  AERIAL  CABLE 


CONDUCTOR 

Solid  or  tfrand- 


Sieel  wires  For  mechanical  strength  Concentric  electric  conduct* 

I  I  I  ir  >09  wires  of  copper  or 

to  moke  cable  selF-supportmg  • ,  ,  1 

I  olufTiinufn  I 


nished  combric 


w Aw  t  by  ift  use  on  urbon,  suburban,  and  rural  circuits  .  .  *  lor  both 
primory  and  secondary  distribution  .  .  .  instead  of  bare,  weatherproof,  or 
tree  wire;  or  insulated  cable  on  messengers. 


Reasons 


lower-cost  installation  and  maintenance  .  .  .  better  eleC' 


improved  continuity  of  service 


trie  characteristics 


A  N  armor  of  steel  wires  interlocked  with 
AA  electric  conducting  wires  makes  G-E  Type 
SS  aerial  cable  self-supporting. 

Advantages:  Fastened  to  poles  by  inexpensive 
methods;  eliminates  crossarms,  pins,  and  insula¬ 
tors;  reduces  amount  of  other  accessory  equip¬ 
ment.  Permits  joint  use  of  poles  with  telephone 
lines.  Does  away  with  tree  trimming.  Needs  no 
messenger. 

Strong,  can  stand  excessive  wind,  ice,  and  sleet 


loads.  Bulletproof.  High  tensile,  abrasive,  and 
dielectric  strength  minimizes  the  probability  of 
mechanical  or  electrical  failure.  Bare-neutral 
ground-return  conductor  is  close  to  other  con¬ 
ductor — thus  the  cable  provides  better  regula¬ 
tion  than  open-wire  construction. 

Check  these  and  other  advantages  in  the  use  of 
G-E  Type  SS  cable  for  your  overhead  lines. 
Details  are  given  in  Bulletin  GEA-2408.  For  a 
copy  address  nearest  G-E  sales  office,  or  General 
Electric,  Dept.  6A-201,  Schenectady,  N.  Y. 

520-73 
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Field  Operating  Practices 

/Voir  ideas  and  practices  in  the  operation  of  well-designed^ 
constructed  and  mdinUdned  plants  and  systems 


Capacitors  Advocated 
for  Medium  Cases 

By  A.  A.  BOLSTERLI 

Products  Protection  Corporation, 

New  Haven,  Conn. 

Installed  cost  of  large  capacitor 
groups  is  no  longer  materially  higher 
than  that  of  synchronous  condensers. 
On  the  operating  cost  side  the  capaci¬ 
tor  has  a  large  advantage  in  that  its 
losses  are  only  a  fraction  of  those  of 
the  corresponding  synchronous  con¬ 
densers,  and  that,  moreover,  the  per¬ 
centage  losses  do  not  increase  at  frac¬ 
tional  loads.  Comparative  losses  are 
represented  in  the  graph  attached. 

Since  operation  of  capacitors  is 
equally  economical  for  small  as  well 
as  for  large  groups,  the  percentage 
losses  being  independent  of  size,  and 
since  cost  per  kva.  depends  but  slightly 
upon  size,  the  necessity  of  lumping 
capacity  in  one  point  to  obtain  lower 
first  cost  and  better  efficiency  does  not 
exist. 

The  relative  economy  of  capacitor 
groups  versus  synchronous  condensers 
is  governed  largely  by  the  hours  of 
use  and  the  cost  of  power  for  the 
losses,  whereby  limited  hours  of  use 
and  low  cost  of  power  tend  to  favor 
the  synchronous  condenser,  and  vice 
versa.  For  average  conditions  the  at¬ 
tached  graph  was  obtained,  by  means 
of  which  it  is  possible  to  determine  at 
a  glance  whether  a  synchronous  con¬ 
denser  or  capacitor  installation  is 
more  economical  for  a 
given  cost  of  power  and  30i000 
assumed  hours  of  opera-  .c20i000 

tion.  "g  15,000 


Rearranfement  of  regulators  clears  operating  space 


Modernizing  a 
Regulator  Room 

By  transferring  two  rows  of  2,300- 
volt  feeder  regulators  formerly  placed 
back  to  back  along  the  longitudinal 
axis  of  a  room  assigned  for  this  ser¬ 
vice,  the  Worcester  (Mass.)  Electric 
Light  Company  greatly  improved 
operating  conditions  in  its  Webster 
Street  generating  station.  The  regula¬ 
tors  were  placed  at  the  sides  of  the 
room  in  open  steel-paneled  compart¬ 
ments,  and  the  former  overhead  open 
wiring  which  had  blocked  convenient 
access  to  the  regulators  above  the  units 


Appropriate  fields  for 
capacitors  and  syn¬ 
chronous  condensers 

Each  of  the  curves 
marked  “Hours  of  Use” 
represents  a  condition  of 
approximate  economical 
balance  in  annual  cost 
on  the  basis  of  16  per 
cent  for  interest,  depre¬ 
ciation  and  taxes  and  S 
per  cent  for  mainte¬ 
nance.  The  fleld  to  the 
right  of  each  curve  be¬ 
longs  to  the  capacitor, 
that  to  the  left  to  the 
synchronous  condenser. 
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was  rerun  in  conduit,  carried  along  the 
ceiling  to  the  individual  compartments 
and  dropped  to  the  units  as  shown.  In 
the  former  arrangement  the  regulators 
could  not  be  disconnected  from  the 
feeders  without  cutting  the  conductors 
open  beyond  the  regulator  units,  but 
in  the  new  set-up  both  regulator  and 
associated  oil  circuit  breaker  can  be 
cut  free  for  repairs  by  opening  dis¬ 
connecting  switches  between  the  station 
bus  and  the  breaker  and  between  the 
regulator  and  the  feeder. 

Formerly  the  regulators  were  water- 
cooled  and  were  reached  by  walkways 
parallel  to  the  two  rows.  Now  they 
are  oil-cooled  and  a  7-ft.  aisle  has  been 
cleared  by  the  rearrangement.  Two 
phases  of  each  circuit  are  equipped 
with  a  regulator  and  the  units  are 
paired  in  the  compartments,  all  steel 
paneling  being  grounded.  Ten  100- 
watt  lamps  with  “Holophane”  re¬ 
flectors  have  since  been  installed  for 
general  lighting,  the  room  being  about 
11  ft.  high  by  approximately  50  ft. 
long.  The  walls  were  painted  white  to 
improve  the  light  distribution.  Only 
1  deg.  F.  of  temperature  difference  ex¬ 
ists  between  the  compartment  interior 
corners  and  the  center  aisle.  Two  fans 
are  used  at  either  end  of  the  regulator 
room  to  improve  circulation  in  hot 
weather. 
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Other  Benefits 

The  operating  speed  of  the  breakers  was 
stepped  up  from  25  cycles  to  8  cycles;  out- 
of-step  conditions  previously  present  have 
heen  virtually  eliminated.  Maintenance  on 
transmission-line  conductors  necessitated 
by  burning  has  been  practically  obviated. 
The  system  disturbance  from  faults  has 
been  greatly  reduced,  resulting  in  im¬ 
proved  service  and  better- 
satisfied  customers.  Why 
not  investigate  the  prof¬ 
itable  possibilities  of 
modernizing  your  oil  cir¬ 
cuit  breakers?  General 
Electric, Schenectady,  N.Y. 


years  ago,  the 
-I-  Carolina  Power  &  Light  Company 
modernized  19  of  its  G-E  high-voltage  out¬ 
door  oil  circuit  breakers  by  installing  oil- 
blast  parts.  Since  that  time,  this  Company 
reports  a  realized  annual  saving  of  $5000 
on  the  upkeep  of  these  old  breakers.  •  This 
saving  results  largely  from  the  more  positive 
and  rapid  arc  extinction  obtained  from  the 
oil-blast  contacts.  Inspec¬ 
tion  and  re-dressing  of  con¬ 
tacts  becomes  almost 
unnecessary.  Oil  carboniz¬ 
ation  is  so  slight  that  the 
oil  remains  in  good  con¬ 
dition  for  long  periods. 


More  information  on  the  resulb  accom¬ 
plished  by  this  operatins  company  throush 
modemizins  its  old  breakers  to  improve 
service  and  reduce  maintenance  is  siven  in 
an  article  by  J.  H.  Paset,  Manaser  Ensi- 
neering  and  Operation,  in  the  ELECTRI¬ 
CAL  WORLD  for  February  29,  page  78. 
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Auto-Transformer 
Solves  Problem 

By  E.  R.  DANIELS 

Electrical  Department, 

Pacific  Gas,-  &  Electric  Company 

Balancing  auto-transformers  may  be 
very  effective  in  correcting  voltage 
fluctuations  where  variable  low-power- 
factor  loads  located  several  spans 
from  a  transformer  are  served  with 
120- 240-volt,  three-wire  secondaries. 
The  simplicity  and  relative  economy 
of  this  method  offers  relief  from  the 
ever-increasing  regulation  problem 
presented  by  motor-driven  appliances. 

In  one  case  of  voltage  complaint  the 
customer  was  four  spans  away  from  a 
25-kw.  transformer,  and  a  24-hour 
record  indicated  frequent  voltage 
swings  due  to  a  refrigerator,  some  as 
high  as  10  volts,  with  many  averaging 
5  or  6  volts.  The  intervening  sec¬ 
ondary  consisted  of  one  span  of  No. 
1/0  and  a  neutral  of  No.  4  and  three 
spans  of  No.  4  with  a  No.  6  neutral. 
Changing  the  wire  size  in  the  last  three 
spans  of  No.  2  with  a  No.  4  neutral 
and  increasing  the  service  drop  from 
No.  8  to  No.  6  did  not  help  much. 

Then  a  2-kva.,  240-1 20- volt  balanc¬ 


ing  auto-transformer  was  connected 
across  the  three-wire  secondaries  on 
the  pole  nearest  the  customer.  An¬ 
other  24-hour  record  showed  only 
minor  fluctuations  averaging  2  or  3 
volts,  with  a  few  around  4  volts. 

• 

Water  Line  Repaired 
Without  Shut-down 

By  C.  E.  CUSHING 

Northern  States  Power  Company, 
Minot.  N.  D. 

Formation  of  puddles  on  the  ground 
outside  the  Minot,  N.  D.,  plant  of  the 
Northern  States  Power  Company  led 
to  the  disclosure  below  of  a  5-ft.  crack 
in  the  discharge  line  of  the  circulating 
water  system.  A  new  section  of  pipe 
could  not  be  installed  without  shutting 
down  the  plant.  Repairs  had  to  he 
made  to  keep  running. 

A  piece  of  sheet  steel  a  little  longer 
than  the  crack  and  somewhat  wider 
than  the  pipe  diameter  was  bent,  as 
illustrated,  to  conform  to  the  pipe 
curvature.  A  series  of  twelve  U-bolts 
to  go  around  the  pipe  was  made  from 
f-in.  rod  and  the  plate  drilled  along 
its  edges  to  accommodate  them.  A 
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Vollaice  regulation  before  and  after  applying  auto-transformer 


Emergency  repair  to  discharge  pipe 


gasket  of  rubber  sheet  was  prepared  to 
lay  along  the  crack.  Before  these  parts 
were  assembled,  however,  a  line  of 
soft  pine  wedges  was  hammered  into 
the  crack  along  its  entire  length.  Ex¬ 
panding  as  they  became  soaked,  the 
wedges  practically  stopped  the  flow  of 
water.  Then  the  ends  of  the  wedges 
were  sawed  off  flush  with  the  pipe  and 
the  gasket  and  plate  clamped  in  place 
with  the  U-bolts.  For  additional  pro¬ 
tection  a  block  of  concrete  was  cast 
around  the  pipes  before  the  hole  was 
back-filled. 

New  Sequence 
Metering  Standard 


Of  the  standards  developed  by  the 
Portland  General  Electric  Company, 
Portland,  Ore.,  for  converting  existing 
services  to  the  new  sequence  metering 
the  accompanying  illustration  is  of  in¬ 
terest.  On  that  system  limited  flat 
rate  water  heating  is  provided  where 
the  consumer  uses  an  electric  range,  a 
peak-limiting  device  mounted  inside 
on  the  customer’s  premises  cutting  off 
the  heater  when  a  certain  demand  i> 
exceeded,  the  water  heater  being  ine- 
tered  separately  from  the  other  service- 
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NEW 

APPLIANCE  TESTER 


The 

VOLT-WATTMETER 

for  Simple,  Easy  Testing 


YOU’LL  find  this  cam¬ 
era-size  instrument  is 
easy  to  use.  Merely  plug  the 
apparatus  being  tested  into 
one  terminal  socket,  attach 
the  other  terminal  to  the 
power  supply,  and  read  the 
voltage.  Give  the  switch  a  snap  and  read  the 
wattage.  Could  anything  be  simpler? 

It  cuts  testing  time  too.  The  handy  switch  and 
plug-type  connectors  are  twice  as  quick  as  con¬ 
ventional  types.  And  that  large,  0-150-volt  and 
0-750-watt  scale  means  a  wide  application  range. 
The  leather  handle  makes  it  easy  to  carry  —  the 
hinged  cover  protects  against  damage  to  glass  or 
switch. 

Service  men  will  like  the  volt-wattmeter^  They 
appreciate  an  instrument  that  has  connection 


speed,  portability,  and  versatility.  And  they  need 
it,  too,  in  domestic-appliance  testing. 

However,  this  combination  represents  only  one  of 
the  large  variety  of  AP-9  instruments.  There  are 
voltmeters,  ammeters,  wattmeters,  and  milliam- 
meters  for  all  ranges — and  all  purposes. 

Write  for  a  copy  of  GES-1353  and  of  GEA-1784. 
They  contain  additional  information  on  the  volt- 
wattmeter  and  other  AP-9  instruments.  Address 
your  request  to  the  nearest  G-E  sales  office,  or  to 
Dept.  6A-201,  General  Electric,  Schenectady,  N.  Y. 


Power  at  Work  in  Industry 


New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


is  mainly  to  prevent  the  surface  tem¬ 
perature  increasing  above  300  deg.  F., 
which  is  considered  the  danger  point 
above  which  decomposition  of  the  coal 
begins.  Due  to  the  moisture  in  the 
coal,  steam  and  vapor  are  constantly 
being  produced  in  the  vicinity  of  the 
heater,  which  limits  its  surface  temper¬ 
ature  to  such  an  extent  that  experience 
will  probably  demonstrate  that  the 
thermostat  is  unnecessary. 

Due  to  the  success  of  the  original 
installation  a  second  unit  is  now  being 
installed  in  another  silo. 


Heating  storage  batteries  to  assure 
scaling 

in  Indianapolis  does  this  preliminary 
heating  of  the  battery  top  electrically. 
Just  ahead  of  the  station  on  the  pro¬ 
duction  line  where  sealing  is  done  the 
work  conveyor  is  covered  over  with  a 
heat-insulating  housing.  Inside  this 
“covered  bridge”  twelve  500-watt  strip 
heaters  are  installed  in  the  manner  in¬ 
dicated  in  the  accompanying  sketch. 
As  the  batteries  pass  the  housing  at 
normal  production  line  speed  the  tops 
are  heated  suflSciently  so  that  sealing 
compound  is  always  sure  to  make  ef¬ 
fective  contact  with  its  joint  surfaces. 


Flicker  Reduced  by 
New  Reactor  Starter 


By  R.  C.  ALLEN 
ETngineerlng  Division, 
Westinghouse  Electric  &  Manufacturing  Co. 

Lighting  disturbances  incident  to  the 
starting  of  large  synchronous  motors 
driving  compressors  for  the  air-condi¬ 
tioning  system  of  the  new  auditorium 
at  Kansas  City  are  eliminated  by  spe¬ 
cial  starting  equipment.  It  is  designed 
to  limit  current  inrush  to  the  motors 
during  starting  in  small  increments  dr 
steps  of  300  amp.  or  less  and  at  no 
more  than  two-second  intervals.  This 
allows  proper  adjustment  of  the  light¬ 
ing  circuit  voltage  by  the  regulators 
and  prevents  excessive  drop  during  the 
starting  sequence.  Starters  used  are  of 
the  reduced  voltage  magnetic  type  ar¬ 
ranged  for  push-button  operation. 

Both  power  and  light  supply  i» 
from  the  low  side  of  the  network  sys¬ 
tem  giving  199  volts,  three-phase  for 
the  motors  and  115  volts,  three-phase, 
four-wire  for  the  lights.  Four  motors 
of  the  synchronous  type  were  used, 


Ice  melter  for  coal  storage  silo 

Electric  heaters  are  mounted  in  a 
double  manifold  which  is  anchored 
in  place  by  threaded  nipples  ex¬ 
tending  through  the  concrete  wall 
of  the  silo,  on  which  pipe  flanges 
were  screwed  to  give  a  firm  contact 
against  the  outer  wall. 
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PORCELAIN  INSULATORS 


LOCKE  INSULATOR  CORPORATION  BALTIMORE,  MARYLAND 


LOCKE 


This  manual — written  by  a  distribution  engineer 
who  for  years  has  been  designing  and  operating 
profitable  low  revenue  lines — is  a  complete  prac¬ 
tical  text-book  which  took  many  months  to  pre¬ 
pare.  Almost  fifty  pages  are  devoted  to  construc¬ 
tion  drawings  followed  by  grounding  and  guying 
details,  sag  tables,  material  lists — in  fact  practi¬ 
cally  everything  you  will  want  to  know  about  the 
subject. 

If  you  are  interested  be  sure  to  get  your  copy 
while  the  supply  lasts.  You’ll  find  it  a  very  worth¬ 
while  addition  to  your  working  library. 


profitable  low-revenue 

lines 
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each  rated  at  400  hp.,  225  r.p.m., 
three-phase,  100  per  cent  power  factor. 

Reduced  voltage  for  starting  is  se- 
cured  from  a  three-phase  a.c.  reactor 

equipped  with  a  d.c.  saturating  coil  so  ^^-^^KSWpiwBB 

designed  that  increasing  excitation  in  ^  ^^^^||||||||nl 

the  coil,  during  acceleration  of  the 

motor,  increases  the  saturation  of  the 

reactor,  lowering  its  impedance  and 

permitting  a  gradual  increase  in  volt- 

age  to  be  applied  to  the  motor  termi- 

nals  until  full  line  voltage  reached 

and  the  reactor  short  circuited. 

Direct  current  is  obtained  from  the  ex- 
motor-generator  set.  Definite 
time  adjustable  relays  control  d.c.  ex- 
citation  and,  therefore,  the  rate  of  cur- 

rent  change  to  the  motor  and,  conse-  Electric  oven  60  ft. 
quently,  the  transformer.  electi 


manufacture  has  become  imperative. 

In  the  final  stages  of  manufacture 
the  electrodes  are  coated  with  a  chem- 
ical  flux  which  also  a  pro- 

important, 

the  that  tern- 

perature  humidity  be  accurately 
controlled.  To  maintain  these  unvary- 

ing  atmospheric  conditions,  a  Cleve-  .  *^^B 

land  company,  Maurath,  Inc.,  has  in-  ^H^^B^IIIII|||||||M|||||MH||HmgEB||l 
stalled  a  complete  air-conditioning 

plant.  Carried  into  a  separate  closed  Air-conditioning  unit  which  supplies 
drying  room  on  a  belt  conveyor,  humidity  control  the  year  around 
through  an  electric  oven  approxi¬ 
mately  60  ft.  in  length,  equipped  with 
complete  thermostatic  control  of  the 
different  heating  unit  zones,  the  mois¬ 
ture  requirements  of  the  oven  are  satis¬ 
fied  with  an  automatic  spray  type  hu¬ 
midifier  which  delivers  completely 
conditioned  air  into  the  room  rather 
than  directly  into  the  oven. 
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In  the  Detroit  Edison  territory  a 
considerable  usage  of  electricity  for 
heating  cleaning  solution  has  been 
built  up  in  small  and  medium-sized 
garages.  The  application  is  very  sim¬ 
ple,  the  only  money  outlay  by  the 
garage  owner  being  for  the  heating 
unit  itself  and  for  the  wiring  to  it. 
The  solution  tank  is  made  by  cutting 


Synchronous 

motor 


[XC.  supply 


Special  starting  reactor  with  d.c.  neu- 
traliaing  winding  for  controlling  im¬ 
pedance  of  reactor  current  changes 
during  acceleration  of  large  synchro¬ 
nous  motors 

Results  obtained  with  this  type 
starter  are  better  than  could  be  ob¬ 
tained  with  a  resistance  type  and  con¬ 
siderably  less  space  is  required. 

A  straight  resistance  type  increment 
starter  for  these  400-hp.  motors  with 
current  increments  of  300  amp.  per 
step  would  have  required  a  seven-step 
starter.  This  would  mean  six  starting 
and  one  line  contactor  of  large  ampere 
capacity  and  a  large  amount  of  resis¬ 
tance  requiring  considerable  space. 


By  H.  R.  STEVENSON 

Detroit  Edison  Company 
Detroit,  Mich. 

For  washing  motor  and  other  auto¬ 
mobile  parts  in  garages  a  hot  cleaning 
solution  is  really  necessary.  At  least 
one  manufacturer  positively  requires 
his  dealers  to  use  a  hot  solution  in 
servicing  the  cars  bearing  his  name. 
Even  though  the  solution  be  mostly  of 
carbon  tetrachloride  or  o.ther  non- 
inflammable  liquid,  the  use  of  combus¬ 
tion  heat  for  this  purpose  has  pro¬ 
nounced  bearing  on  the  fire  insurance 
rate.  And,  except  possibly  in  large 
garages,  steam  heat  is  not  economical 
for  this  purpose. 


Heating  unit  screwed  into  spigot  hole 


For  heating  cleaning  solution 
in  garages 

Oil  drum  converted  to  horizontal  open  tank 
with  bayonet  heater  In  the  bung. 


a  slice  off  the  side  of  an  old  oil  drum. 
The  cut  is  made  so  that  the  spigot  hole 
in  the  end  comes  at  the  bottom  when 
the  drum  is  laid  horizontal,  as  appears 
in  the  accompanying  sketch.  An  im¬ 
mersion  type  heating  unit,  usually 
about  3  kw.  in  size,  is  screwed  into  the 
spigot  hole  and  the  heating  tank  is 
complete. 


Electrodes  Coated  in 
Conditioned  Air 


As  the  sale  of  electrodes  used  in 
arc  welding  of  stainless,  heat-resisting 
alloy  steels  has  increased,  their  volume 


ELECTRICAL  WORLD  JUNE  20,  1936 


66  (1946) 


«  i  £ 
^  09 

IZ  fe 

o.  o 


.S  £  ’g  g* 
«  iis 
a  f>  h 
o  «  «  « 
•3  b  « :3 

3  S 

w  w  cx^S 

-3  3  s 

C&4  ^  ”0  S 

c  S  g 


CO  ^  (ft  cn  V 

§'«««£ 

2,13  «  y  « 

^  R  «  « 

S»« 

w  V  n  -S  V 
«  «J3  JS 
tS  3  g-o  - 
3 

09  3  eo  ^  O 

S-®  >  IH  . 

0^  In 

—  3  ««  fi  iJ 

*  3  W  ej 

&  J  .2  “  » 

etf)  V  S  V 

S  «s  J3 

3  «  ftj  ^ 

X3  OJ  4)  ^ 

^  w  co  (O  ^ 

£  ««  «  .2 

>  >H  4J  ”■ 

B  m-5-o 

S  o  £  £ 

a-c  «  a  o 

?  o  « 

c  ® 

S  £-§t3^ 

«  fe  s « 

u  «  ^  ^3 

S  gp-2 

-Ssl^’S-S 

«  g-c  si  J  I 

2-o<^  «-= 
-o  “*  .-a-S  t:> 
*4H  ®*  s  -G  O  o 

^  ^  O  09 

oT  5P  d  —  CO 

C  c  S  d  tj  £ 
I  s  «  ®  g 

•§  2  a  « 

>2  c  o  c  £  « 


_  «  o  4J  g^.a 

S  M  g-a  i-.s 

«  O  lu  ed 

-G**’  «-*  Z 

S  'S.S 
2  g  2 
a  a  o  M  s  " 
a.S-T3-S  I  s 

§  g.5  a'"-S 

*"e 

d  S  MN  3 

d  *3  o  o 


3  <0  o  In  o  C3 

I ^.S-^cS  S.2 
fe'S  g-  “"a 

aSs  2  «9  M  S 

®  2  «•«  2  2-S 
•».  a  .  -GO* 

&  ”-a\2.«  «  g 

O  0)  ed  O  £  X 

w  ®  "?  2  ® 

^  £  ®  3  a  2^ 

■gs-ssia  . 

*  S  >,  M  «  J3  S 
2-fi  “S  -S  o 

-  “  S..2  £f>S^ 

«3  p  ®  «>-i 

—  C  U  P  "  4J 

3  a  ^  t*  a 

«  a  «  « 

a  C  ”3  o  »<-  e  "3 

S  “)  C  -33  0  S 

y  *3  (o  '-'  -j  o 
to  *  o  ^  S  w 
_e  4J  >1  2  2 
•£  -3  «  2  to  Ml 

•-NO®  o 
>  m‘33  ®  M 

_J3  _I  «  o^ 

-3  *-•  «  3J3  3  = 


J3  —  «  0^ 

^  **  £c'5;S- 

2  o  3  "I  «  2  ^ 

-2  O'  to  a  c  ► 

V  ^  ^  "  O  4^ 

w  C  ^  eo  ^  O  ^ 

®  S  S  ®  a 

U  *-*  pa  Up-* 

-a  ««-.  >.  a  <8 

®  ®  a  2’S.  53 

-Spot*  ^  «  a 

cQ  ^  CO  d 

ed  u  ®  a  V 

3  g3  2.S-®  « 

3^  3>i3  Op«.2  § 

g  S.C'B’3*^  u"^ 
to  §  to  c  0)  ®pJ3  2 

M)  ®  «  g  S'-G 
a  m  2"o3  S  o 
•q.  -S' ®  S-r  at? 
.2'ocCs  a  as  ® 
o.-'^ya-"  S  «  - 

£3  g:^'t3  «  8 

Sw£.S2-«‘- 
^  a  to  u  2p*^  ai  2 
u  >%  i-t  o*  3<  2 

“  gp£  «  So 

3  •;  60  3  On  00 

5  c  2  a  .a  u 

S  a-sT3  2  ^  i 
u  Oc>3  •  5  * 

,—  3  3  TS  2  ,3  ^ 

C/3  V  O  V  3  U  -3 

^  ^  .C  a  d  C 

O  w  «  s.S.S  ^ 


«  4?  d  A  ^ 

^  *d  jS  d  ®  ^ 

2  2cZ  «  3 

£-  •5-5  S 

^G  *1  «  £ 

_  60  «  ^  to  G< 

■5  g  -C  T3  C 
■?G  I  2^"^ 

3 -I  2.5- 
.2  •••”  a  ®  « 

i's  g  “  ®i 

•|B|S®2 

3  .  ^  Q, 

O  ^  e  ♦N  ^  ^ 

0  2®  3.„  a 

-3  V  o  6> 
g  -.3  o  ®  - 
— >  -,  ®  u 

«  o  2  S  a  £ 

®  ‘S  £  3*  5  «d 

3  d  55  C«  In 

M  u  O  cS  O 

.2:2  a!!  £  g 

to  e-g  gp®  .  . 

2  .2.1.2 

C  ®  w  —  3.— 

uJ3.a.2-T3  2:3 

3  •“  2  u-Q 

“g  5  S'^  O  g* 
a  -I,-®  2  §  o  ® 

4)  ^  t>  d  ts  d) 

«gg>a,gi.£ 

•gpS  c  c'*'2  2 

£  ?  §  3  3  u 

O  ^  ^  3  d  cd  c 

3  3  to  31 
I  £.£>3  fci®  B 

4  2  S  ®  ®«  S 

0-3  o  u  _.  -  2 

■«  «  g  O.S  "  * 

o  £  ®  >«  w 

^  U  ®  —  pj  3  pJd 
4)  ffd  4/  3  *•*  CJ 

5  S.«.2  o'e-g 

» I-  ^  ^  js  d 

§'=  d  S  cr 

iS8®®"'g 
ggN-- 
.y'®  1.2.2  «  2 
ts  3  gjfifi  S’© 

4)  d  O  4)  O  ^  O 


d  3  S' 

Sg  g  s  ®  fc  ® 

Sco^pXo.4^ 
^  :d  ^  3  G  ’r  e  ja 

O  r>  ffO  d  O  B 

^2  3G 

-3  s  .2  u  I  ®  a  g 
©""^gago** 

O  O  ®  2i _ _  dJ  4) 

3  ^  ja  CO 

«  C-G  g  p-  2 

®  2  *.*  5  M 

to  >  »£  c  N  C  "3 

£*  £  ®  «  "3  ji  3 

Sf  "0"0M)3£« 
2-0  2  g  2  3  3  * 

3  2-2  g.2  33" 


60  u  S  £ 

®  r*  -2 


►>  3  p-  -5 
C  ^g  1 
S  £  c  .  a 
3.3  g.:d  “• 
tr  o  a  >. 
®  "o  2’3 

«£  ®  3  ^  * 

u  3  o 

g-c  a  ® 
•5^  l-S-a 
-«3  ®-3 

2  •®Jg 


a'c  u  2  ®  •  “•—  .3  e  ® 
U.2-C  =  g  3  C3  S-S.s  I 
o~ a©  o  ©•’^pppp  i!-® 


®  -3^  Gg.O  CT^pppp-pS 

N2*'8g”"o®3®*.Jd 
a. a  a  ®«3.-£..p»3 

gM-^g.«_oS*  as:  2: 

w>  2  3  a  ©"g  as  a  3  «® 

i-5  —  EN3®'®Soc 
.S  ®  2  •“  <0  *  “o  “  ,- .®  Ti 


c  5  s:  s  t- 

2  ou®£ 

I-  S  3  ^ 

^  a.V’x  S 

a  3„  g® 

.  t.^  a 
Kr  0)  In  ^  3  /|N 

c^SiS,  *4 

J®  ®«7r3a® 

So^^avp-aS 
a  — £1-®°.^ 

£;g5  c  c  p. 
'm'X^  4  2  4  4m 
Wja  4^  t-w  U  u}* 

.^d^tfpa^E-'E-'CC 


4J*-  E^s  2^®c 
C©io.n  (o«p-i®  e_j 

00t)'3«ji-i»)  ©NRtop 
Cl-i5£3©<o>.„3'rS; 

®S22S.Soa«E^3 

3N.*©*^3©--2'3"a*rt 

®a)*tiacd.S®‘®2®«i 
a—  e  e  XeS®* 
2c*ucEy;u.-.a  *"" 
•Sg.-Njg  -c  2«c® 
60—  j;  i  ""u'S*©  3 .3 --.2 

®  £  I'll  *-£  «  8  a  «  S  fe 

‘S  «  aNod  5"ap.,  2  *  —  .3 
edi«..“p®33bed3 
a^ieSS  —oSScG 
■3  •—  ®  pS  5  ©^.a  2  o’S  — 

a  ®  c  a  £^  ®  3  a  s 

-3_—  C—  —  «tJpj  ‘"pS  © 
W  ©  60W  gv‘"*3«}WCJ 

M  ?  4  ^  .  O  ^ 

•  **.5  *30  oG  ‘M  *2  • 

nH  c  >  C^l  tr^  o  In  ^  Ui 

o  «  ©  2  .3  3  »— 

©  £  ai  M’S  u  © 


£5  3 

3  g  ®  b« 

3a  5  c 
4.  p  as 

c  ®  ®  u 

•0®  ST® 


-2c2 
B  4  G  E  •  O 

V  4>  £5  03  ® 

Sg-Slgll 


(N  ^  M 

S  4 

4 

^  «  a 

pi?S.| 

5**2  • 

a  *— 


Sis  .5 

■gi  “ 
*-®  £ 
"s-s*  ® 

I-  60-^ 

-i^  ’G  S 


g  ^  to 

.g  £r  ® 

-■B-s 

£  2  " 

a  3  © 

o—t  o, 

— p  ©  ® 

3 .5  © 

.2  *^.3 

a.s  *' 
®  I  £ 
S  B  ® 

o  .2  £ 

©  s  © 
-0=5  g 
a  S  i.. 

0rt  O  ^ 

■S.2 - 

©  u  © 
2  V  £ 

>p  a  3 

r?  10  W 

s:  o  2 
H  SG 

a  " 

O'  N  W 
G  "O  g 
60  ®  .2 
3:  ®  U 
X  60ig 

’T3  « 

a  o 


S-  «  .3 
.—  ® 
3  B  a. 
£  2c« 


3  g  ed 
M  G 
^  o 
•tj  c  is 

G 

-r  N  “• 

3  a 

TS'S'O 

U3  B  © 
pB-S 


o  «  u  — 

•S-Ib 

4  E  E  • 

1^  cn  G  S  CO 

■3  £  I  c  § 

■g  g*- 

G  o  c  ^  4 
4  5  G  > 

^  B  In 

liv.l 

g®  B-Sa- 

®  s 

toOQ  "  B 

S."?  60  g 

I  §)^-C  ?.' 
£.-•1 
^  O  «  ^  4-» 

e  4  JS  * 

Ig  s 

S.SPgp^G  ; 

»•»  ©  “*  ® 
®p*-G  M>^ 

©  .5-3 

3 -.5-2^  • 


5  £G  « 
^  S  J3 

3  ®  o  a 

S  ©“^  o 

6o'a  to  € 

3  ©  ®  ed 
•3  3® 

3  3  ?r*"0 

S  ®  ,2  ® 

a  to  2*  * 

®|i| 

G  M  4 

^  o  i 


0  b® 
®  2  « 

s’Sio 
.2  3  "a 

c  ®  3 

"O  pp.p  ®* 

So® 

3  V 
3  ID  <0 
kJ  "7?  ® 
^  4>  4) 

•O  C 
®  2 
a. 5 


®p*-G  M>^ 

©  .5-3 

a  -  .5-2^  ■ 
©  3  N  0: 

S8’«’"°. 

a  ®—H- 

•3  3  ®  i 

3  ®  2  ? 

er  a  ©  ®  .3  ' 

©  a  3  pi; 

.  O  3'3 

£  «  '^  B  g  ■ 
®  O  ®  _  ®*  ' 

■gG'^pStS  ' 

<j)  <;  0 12 

^  *'  o  . 

I  ©  3  33  p3 
"o  i-pB  3ja 

^.e  a.2 

©  .^  .3  '“33 

o  a^.©  3 

el  s® 

Q  d  O  M 
o  *.  ®  3 

'S.  B  .2  o  *3  . 

I®  ®  B  § ‘ 
SpS  B'-.a 


*p  ©  •  «  fcp 

2  5  -o  c  © 

3  ©  3  3Uh 

g  «fci- 

-  ®  « 

N  •  « 

•-3  <^  —  42  tA 

d  d 

"S  £-£  ® 


®  2  33  ® 

60  ^  ipG  3 
B  0*0 
3  ^  3  B 

JS  ©  "3  .2 

U  ®  —  -, 

*7?  4  S 

£  £  o.g.,a 

©  g  wja  »J 

'0.43  .  ®  2 
gGC- 

0  p,  M  3  © 

o  2  o  o  > 

G*-j-  O 
Np-  B.R  g 

■SpB  St3  ®-^ 

®z::1-s 

*'.aiT.3  ®  >“ 

2  4  25  o  4 

.3 -<.2  g<BC« 
£f  O  >- 
0-3  g"®  Si 

I  ®  ^p-  N.S 

3  ®  3  3  3 

©  3  a)  dOCQ 

*263  £ 

G  s  *2  d  G 

^  M  d  M  ^  d 
1  «  2  4  S 

I  a  ©M 

5p  3  ©  B  ’©  » 
.3  O'®  ®  g 
*aG  "3  © 
§  ^  0  ®-£jS 
<0  ®.-:H’3'^ 
_  ®  ©  £  t5  2 
§  B)  vG  3  a  ed 
6  ®^  ®  "Q 
^•5  3  3^© 

N-  3  ^ 

.5  2  a—  ® 

•33  ® .3 

-2—  “32 

lll.sli 


a  G  3 

CO  2  U  N^ 


Cl  cc  ^  krt  t'- 

'  4  dD 

*3  .•,  60 

1  >  B 

®  £  3 

1  *  = 

3  3  3 

:  c  2 

■^8*2 

3 

®.s 

■3  ja 

3  X  B 

«  £’1 
'3  3  a 

0 

0 

Q 

© 

a 

S  ►' 

3  © 

jb"©  * 

g  B-2 

2 

‘m 

©  J 
a. 

^  C 

4  0 

■S  6 

^®  g 

•rG  2 

4 

5 

1  1 
£  je 

s  > 

3  d 

a  **  © 

«8 

£  C/i 

iS  3  £  -G 

Md.S  4  d  d 

>  4> 

£  ©-®  ©  3 

“  *  £ 

£  gg  £  » 

(O  O  g 
O  CO  O 

c_i  MO  •  o 
4  4)  CO  N^ 

60.gG  ©^ 
a  ©  ©  "3  0 

•s  Sp  *  3  a 

2  p.,.S  a  3.2 

3  ®  ed  ‘3  _  3 

0*8  t:  opg-® 

•:h’|2E  I 
a  *  ©"B  a 

©  .  a  a  a  g  B 

Z^-sM  ^.2 

3  —  3  2  ®  o 

-3  a.-  ^  Bm  S 

p£  S  ®  “CHts 

QC  pB  3  ®  ~ 

3  B 

3  <:3  -5  c4 


5  g  © 

g"?  a  ^ 

.1  s 

X  C  G 

4  M  33  , 

3  a  £ 

*3  « *3  ©  oj 

sag  o 
g  ©  3  u  © 

Od*33  O 

^  S  bfi 

®  g  g  >p.5 

I  ®.S'®-3 
'=’3  5.  w  £ 

3  PpP  ®  -  ^ 

a-a  B  a 
®  ©  •“  3  © 

8  a  JS  a  ’—  . 
®  .S'  ©  x  s  © 

8  OG  «bG 

M  •  E  In  G* 

5  4)  4  D. 

‘-■o  3 

«p-t  2  ©03 

o  o  fcp  *—  a 

£  tr  ^  ® 

.£<00©.—  ® 

3  ©  ed  ©  O  - 

'S’a'*'  S'®  a 

a-g-g  OpSg 
"•GO  E  3  g 
.©5  ©  t  JS 

e  ©  O  u 

:  S-oG  Mia 
3  *^  £  .2  a  3 

-  -3  a  >  *3  .,  © 
3  2.2  £  2.B  3 
3c/)ft<  aHHU 

CO  ^  in  vd 


g  ®  :^S 

a  -  ►.- 

ip  If)  3  © 

®-  H3 


-G  w  5^ 

^  M  ^ 

?  M  O  G 

c  w 

©"S'** 

®  a  wi 

S3  «—  © 

O  ©  Ojs 
G^  _  s; 

•i:  a  o 

«  .g  - 

-d  C  d  G 

^.5  d*-* 

M 

M3  M  4 

PV3  • 

©  r®  Ip 

N  2  3  > 

•5  ©  o  ® 
a  ®  a 
®  o  — p 

-3  3  * 

I  g  S3  M) 

■^—  ®.2 

P-S-i 

3rs  G 

CO  S'© 

tn  ®  ►.  © 

!-.  a  bg  a 

^G  t  E  ® 

^£•11  g 

5: 


"*  E  G  ^ 

«  «■"  ^ 
.33  — 

CO  4 

4  M  • 

E  4  2  £ 

4  pG  •>  -r 

CO  ♦-  i: 

4  4  *0 

-  S'®  ®  i 

®  2  g  a  « 

flQ  4^  3 

>  ON  d  * 

^  G  ^ja  c 
4  M  2 

G  ©  §5  — 
“  1 
or  .■£  £  a 

.£  ©.-  2  "a 

3  ^ 

Q  CO  * 

ja  **z: 

<  ©  g  5 

'2  a  3 


ELECTRICAL  WORLD  -f  JUNE  20,  1936 


(1947)  67 


New  Engineering  Ideas 
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Portable  Register 
Checker  Devised 

By  E.  F.  SEARS 

Meter  Department, 

Puffet  Sound  Power  &  Light  Company 

The  accuracy  of  a  watt-hour  meter 
is  dependent  on  two  tests,  one  to  deter¬ 
mine  the  accuracy  of  the  disk  speed 
and  the  other  to  determine  the  accu¬ 
racy  of  the  register  ratio.  If  the  over¬ 
all  per  cent  accuracy  of  the  meter  is 
too  low  the  power  company  loses  reve¬ 
nue;  if  too  high,  the  power  company 
loses  the  good-will  of  the  customer. 
Therefore,  it  is  of  equal  importance 
for  the  register  ratio  to  be  correct  as 
it  is  for  the  disk  speed  to  be  correct. 

To  check  the  register  ratio  of  West- 
inghouse  meters  by  turning  the  first 
counter  gear  until  the  register  reading 
changes  by  one  kilowatt-hour  requires 
from  approximately  two  to  ten  minutes, 
depending  on  the  ratio  of  the  register. 
In  the  course  of  a  day  a  meter  tester 
will  consume  an  hour  or  more  in 
checking  register  ratios  if  this  method 
is  used.  In  an  attempt  to  decrease  the 
time  for  checking  the  ratios  of  West- 
inghouse  registers,  a  simple,  compact 
counter,  weighing  only  11  oz.,  was  de¬ 
vised  which  reduces  the  ratio  checking 
time  to  only  about  ten  or  fifteen 
seconds. 

The  counter  is  nothing  more  than  an 
O.A.  register  with  the  worm  replaced 
by  a  gear  in  order  that  the  first  counter 
gear  may  be  turned  by  turning  the 
“units”  hand  on  the  register.  This 
counter  register  is  bolted  to  a  frame 
which  contains  studs  and  a  guide  for 
mounting  the  C.B.  and  O.A.  registers 
and  holes  for  mounting  O.B.  and  O.C. 
registers.  For  convenience  a  knob  was 
attached  to  the  “units”  hand  on  the 
counter,  and  the  gear  ratio  was  made 
such  that  twelve  revolutions  of  the 
knob  would  change  the  reading  of  a 
register  for  a  5-amp.,  100-volt  meter 
by  1  kw.-hr.,  six  revolutions  for  a  10- 
amp.,  100-volt  meter,  etc. 

When  it  is  desired  to  check  the  ratio 
of  a  Westinghouse  register  it  is  only 
necessary  to  plug  the  register  to  be 
checked  into  the  counter  so  that  the 
first  counter  gear  of  the  register  meshes 
with  the  first  counter  gear  of  the  coun¬ 


ter.  The  knob  of  the  counter  is  then 
turned  the  required  number  of  revolu¬ 
tions,  which  in  turn  causes  the  reading 
of  the  register  to  be  changed  by  one 
kilowatt-hour,  if  the  rato  is  correct. 

This  device  is  valuable  for  both 
shop  and  routine  testing,  can  be  con¬ 
structed  at  a  low  cost  and  should  be  a 
tool  of  every  meter  tester. 

Color  Analyzer 
Plots  Reflectance 

A  record  that  shows  exactly  how 
much  of  each  wave  length  of  light  is 
reflected  or  transmitted  by  a  given  color 
sample  can  be  automatically  produced 
by  a  recording  photoelectric  spectro¬ 
photometer  displayed  by  the  General 
Electric  Company  for  the  first  time  at 
the  American  Association  for  the  Ad¬ 
vancement  of  Science.  Among  the  fields 
of  usefulness  for  the  new  instrument 
is  the  cataloguing  of  the  curves  of  dif¬ 
ferent  dyes,  inks  and  pigments  so  that 
new  colors  with  predetermined  char¬ 
acteristics  can  be  obtained  at  any  time 
by  proper  mixture  of  the  standard 


Characteristic  curve  of  green  cellophane 
obtained  on  color  analyzer 


colors  which  are  already  on  hand. 

The  instrument  consists  essentially 
of  a  monochromator,  photo-electric 
photometer  and  a  means  of  recording 
their  indications  on  a  rotating  drum. 
In  operation,  light  from  an  incandes¬ 
cent  lamp  is  passed  through  a  hollow 
U  tube,  through  a  series  of  slits,  prisms 
and  mirrors.  At  the  outer  end  of  the 
tube  is  a  hollow  sphere.  Light  reach- 


Schematic  diagram  of  recording  analyzer 
Rotation  of  No.  2  prism  varies  light  Intensity  incident  on  the  standard  and  sample  out 
of  phase  with  each  other.  A  frosted  glass  in  the  wall  of  the  integrating  sphere  U 
viewed  by  phototube.  When  the  light  reflected  from  the  sample  and  standard  is  not 
equal  an  alternating  component  is  present  in  the  phototube  circuit.  Phase  of  this  com¬ 
ponent  with  respect  to  the  voltage  applied  to  the  synchronous  motor  determines  which 
of  the  two  reflected  beams  is  more  Intense.  This  alternating  component  then  controls 
direction  of  rotation  of  the  balance  motor,  which  readjusts  prism  No.  1  to  obtain  re¬ 
distribution  of  energy  in  beams  and  to  iron  out  the  alternating  component  in  the  photo¬ 
tube  current.  Angular  position  of  prism  No.  1  is  then  a  measure  of  the  reflectance  of 
the  sample  in  terms  of  the  standard. 
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SWITCH  EQUIPMENT  CO-ORDINATED 
ON  MODERN  SUB-STATION  POLE  JOB 


Installation  of  Kearney  Trip-Savers, 
Trip  Outs  and  Disconnects  on  Pole 
Give  Protection  at  Reasonable  Cost 


Excellent  Performance 
Given  by  Equipment 
That  Works  Together 

OF  INTEREST  to  operating 
men  throughout  the  country 
are  installations  such  as  shown 
illustrated  in  the  right  hand  col¬ 
umn  of  this  page. 

You  will  notice  that  in  this  case 
two  Kearney  Trip-Savers,  four 
Trip  Outs  and  three  Disconnects 
were  used  to  obtain  a  neat,  work¬ 
manlike  sub-station  pole  job. 

By  using  these 
three  types  of 
Kearney  Sw  itch¬ 
es,  definite  co¬ 
ordination  of 
equipment  has 
been  accom¬ 
plished  and 
practical  protec¬ 
tion  has  been 
obtained  at  an  economical  cost. 

The  Kearney  Trip-Savers  which 
are  here  shown  are  of  the  reclosing 
type,  with  three  cartridges. 
Although  this 
switch  has  no 
set  cycle  of  oper- 
ation,  it  does 
have  an  inherent 
time  delay  which 
is  sufficient  to 
permit  tempo¬ 
rary  fault  clear¬ 
ance  without 
noticeable  service  interruption. 

On  the  right  hand  side  of  the 
pole  you  see  four  Kearney  Trip 
Outs  which  give  dependable  action 
and  positive  protection  when  equip¬ 
ment  is  endangered  by  a  definite 
destructive  fault  load. 

The  other  three  switches  shown 
are  Kearney  Disconnects,  a  popu¬ 


lar  switch,  widely  known  in  the 
field  and  particularly  adaptable  in 
the  use  to  which  they  have  been  put. 
Of  interest  to  field  men  who  are 
not  quite  satisfied 
with  the  switch¬ 
ing  equipment 
which  they  now 
are  using  is  the 
Kearney  invita¬ 
tion — ''see  for 
yourself  how 
Kearney  Switch¬ 
es  out-perform 
all  others.” 


TRIP-O-LINK  FUSE  SWITCH 
GAINS  CONSIDERATION 
BECAUSE  OF  PERFORMANCE 
AND  SAFETY  FEATURES 

Principles  of  Its  Design 
Especially  Adaptable  for 
Inexpensive  Constructions 

The  Kearney  Trip-O-Link,  here 
shown,  is  the  one  switch,  above  all 
others,  that  Kearney  Engineers 
prefer  to  recommend  for  use  on 
rural  lines  where  capacities  and 
budgets  are  limited. 

Important  among  its  features  is 
its  safety  in  fusing,  made  possible 
because  contacts  are  in  a  fixed 
position  which 
establishes  the 
direction  in 
which  the  fuse 
will  blow. 

Another  fea¬ 
ture  is  the  safe 
and  easy  instal- 
lation  of  the 
fuse  as  shown 
in  the  accompanying  drawings: 
First,  puller  arm  of  fuse  stick  is 
inserted  through  top  loop  of  fuse 
(figure  1).  Next,  bottom  of  fuse 


AN  “ALL-KEARNEY”  JOB 


A  well  protected  substation  arranftement  made 
possible  by  the  use  of  modern  Kearney 
Switching  Equipment 


link  body  (not 
loop)  is  placed 
into  either  side 
of  V -Groove  (fig¬ 
ure  2).  And  then, 
with  lower  part 
of  fuse  link  in¬ 
stalled,  top  part 
of  fuse  link  is 
inserted  into  top 
V-Groove  con¬ 
tact  —  body 
drawn  well  into 
contact  by  pull¬ 
ing  forward  (fig¬ 
ure  3). 

The  Trip-O- 
Link  is  fused  and 
ready  for  action, 
as  simple  as  that. 

If  you  desire 
prices  and  fur¬ 
ther  detailed  in¬ 
formation,  just 
address: 

JAMES  R.  KEARNEY  CORP. 

4224  Clayton  Ave.  St.  Louis,  Mo. 
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iiig  this  sphere  has  been  split  into  two 
polarized  light  beams  each  of  the  same 
wave  length.  During  the  analysis,  as 
the  record  drum  rotates,  the  wave 
length  is  varied  at  a  uniform  rate  from 
the  red  to  the  violet  end  of  the  spec¬ 
trum.  One  of  these  beams  strikes  a 
standard — usually  “pure  white”  mag¬ 
nesium  carbonate — and  the  other  the 
sample  under  investigation.  Compari¬ 
son  of  the  light  reflected  by  the  stand¬ 
ard  and  sample  with  the  aid  of  the 
photoelectric  photometer  yields  a  plot 
.showing  the  amount  of  light  of  each 
wave  length  that  is  reflected  by  the 
sample. 

Oscillograph  Has 
High  Film  Speed 

Oscillographic  records  32.8  ft.  long 
covering  a  time  period  of  0.1  second 
are  obtained  on  a  photographic  film 
moving  in  a  vacuum  at  a  speed  of  328 
ft.  per  second  in  a  new  all-metal,  cold- 
cathode  oscillograph  recently  devel¬ 
oped  in  England.  A  high  film  speed 
and  a  relatively  long  record  was  nec¬ 
essary  in  order  that  frequencies  of  the 
order  of  50,000  cycles  per  second  and 
above  might  be  clearly  delineated  and 
still  make  it  possible  to  record  five 
complete  cycles  of  a  50-cycle  system. 

This  instrument,  described  in  a 
paper  by  G.  A.  Whipple  before  the 
l.E.E.  in  Ivondon,  was  designed  for  use 
in  supplementing  a  Duddell-type  oscil¬ 
lograph  for  investigation  of  trans¬ 
former,  reactor,  fuse  and.  circuit 
breaker  operation  under  short-circuit 
conditions. 

A  drum  which  is  6.56  ft.  in  circum¬ 
ference  and  rotates  in  a  vacuum  at 
3,0(K)  r.p.m.  is  used  to  hold  the  oscil¬ 
lograph  film.  Recording  takes  place 
in  five  revolutions  of  the  drum.  Since 
it  is  impractical  to  traverse  the  drum 
itself  with  the  object  of  separating  the 
five  traces  it  was  decided  to  move  the 
beam  across  the  drum  by  shifting  the 
zero  position. 

For  this  purpose  a  zero-shifting  de¬ 
vice  was  employed  as  illustrated  in  the 
accompanying  diagram.  This  device 
employs  a  five-step,  5,000-volt,  d.c. 
potential  divider  in  conjunction  with  a 
five-disk  commutator  system.  Brushes 
of  this  commutator  system  apply  vary¬ 
ing  potentials  across  deflecting  plates 
of  the  oscillograph  during  each  of  five 
revolutions  of  the  camera  drum.  The 
zero  position  of  the  oscillograph  beam 
is  therefore  shifted  laterally  at  the 
commencement  of  each  successive  rev¬ 


Drum  camera  gives  32-ft.  oscillo¬ 
graph  record  on  6.56-ft.  film  by 
using  zero-shifting  device 

Film  moves  328  ft.  per  second  in  vac¬ 
uum  of  5x10  mm.  of  mercury. 

olution,  thus  giving  separate  traces. 

The  complete  oscillograph  was  de¬ 
signed  to  record  phenomena  on  each 
phase  of  a  three-phase  test  circuit.  It 
is  operated  generally  at  accelerating 
voltages  between  30  and  50  kv.  and 
between  0.5  and  1.2  milliamperes, 
anode  cathode  current.  An  anode  dia¬ 
phragm  of  0.2  mm.  diameter  is  gener¬ 
ally  used. 

• 

Disk  Calculator  for 
Vector  Components 

By  GORDON  R.  SHUCK 

Associate  Professor  of  Electrical  Engineer¬ 
ing,  University  of  Washington 

The  slide  rule  herein  described  was 
developed  to  eliminate  laborious  cal¬ 
culations  when  rotating  vectors  in  sym¬ 


metrical  calculations.  Vectors  fre¬ 
quently  must  be  rotated  120  deg.  and 
240  deg.  Ordinarily  this  is  accom¬ 
plished  by  multiplying  the  vector  by 
( — .5-t-j-866)  for  120  deg.  rotation 
anti-clockwise,  or  by  ( — .5  — j.8f)()) 
for  240  deg.  rotation  in  the  anti-clock¬ 
wise  direction. 

This  slide  rule  performs  the  op<‘ra- 
tion  mechanically.  For  example,  if 
any  one  of  a  set  of  three  balanced  com¬ 
ponent  vectors  is  known  the  two 
others  may  be  read  directly  from  the 
slide  rule  with  only  one  setting.  The 
slide  rule  consists  of  two  circular 
disks.  The  lower  disk  1  is  marked  off 
in  rectangular  co-ordinate  scales  with 
the  zero  position  in  the  center.  The 
upper  disk  2  is  transparent  and  is 
marked  with  three  polar  lines,  120  dejr. 
apart,  each  line  marked  to  the  same 
scale  as  the  co-ordinates  on  disk  1.  One 
of  the  polar  lines  is  called  the  zero 
line.  Both  disks  rotate  about  the  same 
axis. 

To  illustrate  operation,  the  voltage 
E  =  40 -t-j30  is  assumed  as  given.  The 
problem  is  to  obtain  values  of  the  vec¬ 
tor  after  it  has  been  rotated  120  deg. 
and  240  deg. 

The  zero  line  of  disk  2  is  set  on  co¬ 
ordinates  4  and  j3  of  disk  1.  On  the 
zero  line  of  disk  2  a  reading  is  taken 
in  this  case  5.  At  the  same  scale  read¬ 
ing  on  the  other  polar  lines  of  disk  2 
the  rotated  co-ordinate  values  are  read 
on  disk  1.  In  this  case  they  are 
— 4.6  jl.95  on  the  120-deg.  line  and 
.6 — j4.95  on  the  240-deg.  line.  Other 
rotations  may  be  effected  by  drawing 
appropriate  polar  lines  on  disk  2;  in 
fact  a  complete  polar  scale  may  he 
drawn  on  disk  2  and  a  logarithmic  scale 
on  the  index  line  of  disk  2,  thus  con¬ 
verting  the  instrument  into  a  general 
complex  quantity  slide  rule. 


Simple,  easily  constructed  circular  slide  rule  assists  calculation  of 
symmetrical  components 
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Seat  in  cast  cover  for  hold¬ 
ing  gasket  securely. - 


Stainless  steel  nameplates 
mounted  either  on  low 
voltage  pockets  or  sides  of 


All-welded  tanks  of 
copper*  bearing 
sheet  steel  with  over¬ 
hanging  pockets  for 
protection  to  t  h  e 


i 

f 

X 

Industrial  Show 
on  Wheels 


Meter  Test  Blocks 


European  countries  have  found  it 
necessary  to  make  every  effort  to  stimu¬ 
late  home  industry  with  a  view  to  recov¬ 
ering  from  the  depression. 

In  Switzerland,  which  is  about  as 
large  as  the  three'  southern  New  England 
states  and  is  comparable  with  Massachu¬ 
setts  as  to  population,  a  traveling  ex¬ 
hibit  is  this  summer  reaching  72  cities 
and  towns.  It  is  carried  on  a  ten-car 
train,  700  ft.  long.  A  space  of  30  ft.  is  al- 
loted  to  a  joint  display  by  a  number  of 
manufacturers,  sponsored  by  the  Associa¬ 
tion  “Electrical  Industries,”  relating  to 
electricity  in  the  home.  One  feature 
of  this  is  an  all-electric  kitchen,  of  which 
the  effectiveness  is  enhanced  by  suitable 
lighting  and  informational  posters. 

Switzerland  is  world  famous  for  its 
scenery  but  the  thorough-going  Swiss 
don’t  even  leave  that  to  chance.  The 
housewife  in  her  kitchen  is  supposed 
to  have  a  window  over  the  electric  range 
and  to  be  able  to  enjoy  the  view  while 
she  works.  The  railroad  siding  may  not 
afford  this  attraction,  so  a  large  artificial 
window  is  provided,  backed  by  a  brightly 
lighted  landscape,  to  give  the  desired 
effect  of  spaciousness. 

At  each  stopping  place,  this  display  is 
available  for  demonstration  by  repre¬ 
sentatives  of  the  local  utility,  and  as  evi¬ 
dence  of  its  effectiveness  the  statement 
is  made  that  two  persons  are  scarcely 
able  to  keep  up  with  the  answering  of 
questions. 

The  itinerary  weaves  back  and  forth 
across  the  country  with  one-day  stops  at 
villages  and  two-day  or  three-day  stops 
at  a  very  few  large  cities,  so  that  the 
entire  trip  will  consume  nearly  three 
months. 

The  purpose  is  to  bring  the  “traveling 
fair”  to  every  inhabitant  of  the  country 
and  thus  to  reach  those  who  are  unable 
to  visit  any  of  the  regional  exhibits. 

Assurance  of  success  is  found  in  the 
experience  of  1934,  when  a  similar  but 
shorter  trip  drew  more  than  200,000 
visitors.  The  project  is  described  in 
fTasser-  und  Energiewirtschaft. 

The  country  is  pre-eminent  in  the  fact 
that  virtually  100  per  cent  of  the  homes 
are  reported  to  have  electric  service 
and  the  problem  is,  therefore,  one  of 
increasing  the  use  of  electrical  conveni¬ 
ences  on  the  part  of  existing  customers. 


SELF-CONTAINED  METERS 


Cat.  No.  7284F 
Four  pole  test  block 


Let  Superior  Meter  Test  Blocks  in¬ 
crease  your  revenue  by  safer,  faster 
and  more  accurate  meter  tests. 


These  Test  Blocks,  with  their  forged  solder¬ 
less  lugs,  lowering  installation  costs  and 
giving  positive  contact,  are  described  in 
Bulletin  364.  Ask  for  it. 


Canton,  Ohio 


*Been  at  it  Since  1920 


Ulili9EIR¥0: 


An  Informal  Report 

Announcement  has  been  made  that 
Westinghouse  Electric  &  Manufacturing 
Company  is  issuing  a  “stockholders  quar¬ 
terly”  containing  news  and  comment  of 
the  quarter.  The  first  issue  was  mailed 
on  May  30. 
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Building  Up  the  Load 

New  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


Selling  Lighting 
All  the  Year  Round 

By  LADNER  V.  ROSS 

Illumination  Bngineer 

Washingrton  Water  Power  Company, 
Spokane,  Wash. 

For  years  it  has  seemed  as  if  utility 
companies  have  conceded  that  light¬ 
ing  cannot  be  sold  during  the  sum¬ 
mer  months.  Most  lighting  campaigns 
begin  in  the  fall  and  continue  through 
the  “dark”  months.  Experience  in 
1935  on  the  Washington  Water  Power 
system  indicates  that  perhaps  this  con¬ 
ception  of  the  way  to  build  lighting 
business  can  be  improved. 

In  analyzing  the  sales  made  for  the 
year  by  lighting  salesmen,  it  was 
found  that  the  volume  held  up  well 
during  early  summer  and  gradually 
increased  to  a  peak  month  in  August. 
Monthly  sales  results  are  indicated  on 
the  accompanying  graph.  The  sus¬ 
tained  volume  of  sales  shown  by  the 
graph  is  attributed  to  a  well-planned 
year-around  lighting  sales  program 
which  requires  continuous  effort  on 
the  part  of  the  salesman.  Especially 
significant  is  the  fact  that,  upon  check¬ 
ing  to  find  why  August  should  be 
peak  month  for  the  year,  we  found 
that  propositions  upon  which  salesmen 
had  been  working  since  early  spring 
materialized.  Included  in  these  were 
remodeling  or  rebuilding  projects 
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Commercial  lighting  sales  of  the  Wash¬ 
ington  Water  Power  Company  obtained 
by  lighting  salesmen  only  show  August 
as  peak  month  of  the  year 


which  required  continuous  and  dili¬ 
gent  effort  on  the  part  of  the  salesman 
over  a  period  of  months. 

To  obtain  a  modern  and  satisfactory 
lighting  installation  on  any  prospect’s 
premises  often  requires  consistent  and 
persistent  selling  efforts  over  a  long 
time.  The  graph  depicts  the  results  of 
this  type  all-year  selling.  It  is  true 
that  there  is  a  large  volume  of  pick-up 
lighting  business  in  relamping,  re- 
fixturing  and  in  portable  equipment 
that  can  be  obtained  only  during  the 
short,  dark  winter  days.  There  are 
many  more  kilowatts  in  larger  units 
awaiting  the  utility  which  plans  a  con¬ 
sistent,  well-manned,  long-pull  light¬ 
ing  sales  program  which  eliminates 
the  time-worn  sales  excuses  so  fre¬ 
quently  resorted  to — “it’s  the  summer 
slump.” 


Sales  Magazine 
for  Employees 

“It  is  the  purpose  of  the  Sales  Mes¬ 
senger  to  acquaint  every  employee  with 
the  latest  information  about  appliances 
and  services  the  company  provides. 
As  an  important  part  of  the  moderni¬ 
zation  and  home-building  program 
now  sweeping  the  country  you  should 
know  and  be  able  to  tell  your  friends 
what  the  company  has  to  offer.” 

In  these  words  is  introduced  a  new 
employee  publication  of  the  Public 
Service  Company  of  Northern  Illinois 
which  will  go  to  every  employee.  In 
the  eight  pages  of  the  new  publication 
are  stories  describing  items  of  mer¬ 
chandise  and  explaining  how  any  em¬ 
ployee  can  earn  commissions  on  their 
sales. 

• 

Do  Home-Lighting 
Advisers  Pay  Way? 

By  LEONA  E.  BERLIN 

Indianapolis  Power  &  Li^ht  Company, 
Indianapolis,  Ind. 

In  1935  thirteen  home-lighting  ad¬ 
visers  added  more  than  634  kw.  of 
domestic  lighting  load  to  the  system  of 
the  Indianapolis  Power  &  Light  Com¬ 
pany.  Considering  that  this  new  load 
mostly  comes  on  the  first  rate  step, 


Brooklyn  Edison  Company  Now  Serving  More  Than  10,300  Hp.  of  Air  Conditioning 

Air-conditioning  data  shown  in  Blbctrical  World’s  previous  tabulation  (February  29,  1936, 
page  90)  is  supplemented  by  the  following  details  of  Brooklyn  Edison’s  accomplishments. 

Prior  to 

Dec.  31,  1932  . - 1933 - . 

Classification  No.  Hp.  No.  Hp. 

Office,  private .  I  1.05  3  3.4 

Residence .  I  5.0  I  1.00 

Restaurant .  3  54.1 

Shoe  store .  I  10.0  . 

Theater .  13  5411.0  4  WI87.5 

Total  comfort  cool¬ 
ing .  21  6280.55  II  247.75  28  644.65  60  2289.67 

Industrial .  5  220.0  2  33.2  8  281.0  5  325.09 


Classification 
Bakery  shop . 

Prior  to 
Dec.  31,  1932 
No.  Hp. 

Bank . 

®«auty  parlor . 

Department  store. 
Drees  shop . 

2  617.5 

1  220.0 

Drug  store . 

Electrical  store. . . . 
Funeral  parlor. . . . 
Furrier.. . 

1  6.55 

1  9.45 

Hospital . 

l^Quor  store . 

Men’s  furnishings . 

Office,  doctor’s. . . . 

Office,  general . 

10.65 


80.0 

6i.5 


0.5 

6.5 


2  1.55, 

r  I  EI0.5  \ 
\  3  90.2  / 


1 

3.25 

1 

25.5 

1 

3.2 

1 

ElO.O 

1 

1662.0 

5 

48.0 

1 

6.4 

2 

39.75 

1 

1.5 

1 

3.0 

2 

6.4 

6 

11.7 

3 

106.5 

Total  comfort  cool¬ 
ing  and  industrial  26  6500.55  13  280.95  36  925. 


W  »  Cold  water  for  cooling  coils  obtained  from  well, 
eooling. 


65  65  2614.72 
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its  value  is  considerable  in  revenue. 
Also,  these  thirteen  girls  were  directly 
responsible  for  sales  of  lighting  equip¬ 
ment  and  domestic  appliances,  includ¬ 
ing  ranges,  water  heaters  and  refriger¬ 
ators,  that  amounted  to  approximately 
$10,()0().  Any  commercial  executive 
who  will  take  the  troble  to  make  a 
rough  evaluation  of  these  accomplish¬ 
ments  in  terms  of  local  conditions  will 
readily  see  that  these  lighting  advisers 
have  much  more  than  paid  their  way. 

The  work  in  the  homes,  none  of  it 
direct  selling,  but  entirely  recommend¬ 
atory,  was  facilitated  by  the  activities 
of  a  Sight-Saving  Council,  in  which 
oculists,  optometrists  and  opticians 
took  an  interested  part,  and  by  talks 
to  department  .store  groups,  women’s 


1935  Report  Home-Lighting; 

Service  Department 


Hunie-lightirig  advixerN  employed .  13 

Nuinl>er  cf  calls .  12,476 

Number  of  deniuiiHtratioiiH .  6.605 

Total  wattage  recommended .  3,189,239 

Average  wattage  recommended  per  liome  482 

Number  of  call- backs .  5,253 

Numlrer  in  which  wattage  changes  were 

made.. .  2.984 

Wattage  installed  on  original  calls .  29,425 

Wattageinstalled  wit  bout  demonstrations  12,770 

Wattage  installed  on  call-backs .  591,997 

Total  wattage  installed .  634, i92 

Average  wattage  added  per  home .  213 

New  K«iulpnient  Merchandise  Kecomiiiended 

Numiter  of  shades .  28,906 

Number  of  portables .  6,293 

Number  of  fixtures .  2.353 

Numlier  of  lamp  bulbs .  64,263 

New  Rtiuipment  Merchandise  S4old  Due  tu 
Recoiiimendatiuns 

T4kmp  bulbs .  14,054 

Shades .  .  2,248 

Portables .  796 

Fixtures .  I71 

Major  Appliances  Sold  Eesulting  from  Honie- 
Lighting  Calls 

Ranges .  I4 

Water  heaters .  2 

Hefrigerators..  .  | 

Sweepers .  2 


Approximate  value  of  merchandise  sold,  $10,000,00 


clubs  and  parent-teacher  association 
meetings.  In  the  ten  days  of  the  an- 
nal  Indianapolis  Home  Show  more 
than  7,000  people  visited  the  home¬ 
lighting  exhibit.  Also,  the  home-light¬ 
ing  supervisor  of  the  company  made 
45  five-minute  radio  talks  and  the 
three  hical  newspapers  carried  36 
stories  on  home  lighting  in  addition 
to  paid  advertising.  The  accompany¬ 
ing  tabular  summary  presents  the  per¬ 
formance  figures. 

Domestic  Diversity 
Found  High 

High  diversity  among  domestic  cus¬ 
tomers  is  recognized,  but  there  is  lim¬ 
ited  data  on  actual  values.  Some  light 
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Diversities  for  500  Modest 
Homes 


lletaila  of  Supply 

Number  of  houses  .  500 

Total  Installed  capacity  (kw.)...  4,300 

Individual  maximum  demand  of 

each  house  (kw.)  .  6 

Summation  of  individual  max¬ 
imum  demands  (kw.)  .  2,500 

Actual  combined  simultaneous 
maximum  loads 

(a)  At  time  of  undertaking 

peak  (kw.)  .  100 

(b)  At  time  of  local  distribu¬ 
tion  peak  (kw.)  (11:30 

a.m.,  August  9)  .  320 

Total  energy  sold  (excluding 
street  lighting,  kw.hr.  per  an¬ 
num.)  .  570,000 

Derived  Data 

Installed  diversity : 

(a)  On  undertaking 

peak  .  4  300/100  =  43.0 

(b)  On  distribution 

peak  .  4  300/320  =  13.4 

Operating  diversity : 

(a)  On  undertaking 

peak  .  2  500/100  =  25.0 

(b)  On  distribution 

peak  .  2  500/320  =  7.8 


is  thrown  on  this,  at  least  for  a  group 
of  homes  that  have  a  high  degree  of 
similarity,  by  B.  Handley  in  a  recent 
London  paper  on  “Tariffs  for  Domes¬ 
tic  and  Business  Premises”  before  the 
Institution  of  Electrical  Engineers.  His 
information  was  derived  from  studies 
by  J.  N.  Waite  of  an  “estate  of  500 
working-class  houses”  at  Hull,  each 
equipped  with  cooker,  washer  and 
lighting.  The  accompanying  table,  de¬ 
rived  from  Hendley’s  article,  gives 
some  interesting  data  on  diversities  in 
small  homes. 


Estimated  Revenue 
From  Water  Heaters 

By  R.  M.  WINSBOROUGH 

Southwestern  Gas  &  Electric  Company, 
Shreveport,  La. 

For  computing  estimated  annual 
revenue  figures  for  water  heaters  the 
Southwestern  Gas  &  Electric  Company 
takes  into  account  only  the  revenue  ob¬ 
tained  from  the  off-peak  unit  because 
local  average  water  temperatures  make 
use  of  the  top  element  unnecessary. 
The  results  obtained  from  checks  on 
76  water  heaters  are  shown  in  the  ac¬ 
companying  table.  The  30-gal.  heat¬ 
ers  were  metered  for  a  total  of  6,764 
days,  during  which  time  they  used  39,- 
812  kw.-hr.,  or  an  average  of  5.9  kw.- 
hr.  per  day.  At  1  cent  per  kilowatt- 
hour  this  gave  an  average  cost  of  $1.77 
per  month,  or  an  estimated  annual 
revenue  of  $21.24  per  year. 

In  the  case  of  the  50-gal.  heaters  32 
families  were  considered.  In  this 
group  the  heaters  were  metered  for  a 
total  of  5,640  days,  during  which  time 
they  used  53,552  kw.-hr.,  or  an  average 
of  9.5  kw.-hr.  per  day.  This  amounts 
to  $2.85  per  month,  or  $34.20  per 
year. 

The  tabulation  indicates  that  the 
average  cost  per  person  per  month  for 
hot  water  using  a  30-gal.  tank  is 
$0,467.  The  average  cost  per  person 
per  month  for  a  family  using  a  50-gal. 
heater  is  $0,457. 


Table  of  Oflf-Peak  Water  Heater  Costs 


No. 

Total 

Total 

Avg. 

Avg. 

Cost 

No.  in 

of 

No.  Days 

Kw.-Hr. 

per 

Coot 

per  Person 

Families 

Families 

Metered 

30-Gal 

Used 

.  Capacity 

Day 

per  Mo. 

per  Mo. 

Two. . .  . 

13 

2,390 

8,662 

3.6 

$1.08 

$0.54 

Three . 

8 

964 

5,718 

5.9 

1.77 

0.59 

Four . 

13 

1,913 

13,037 

6.8 

2.04 

0.51 

Five . 

5 

753 

5,428 

7.2 

2.16 

0.432 

Six . 

3 

577 

4,873 

8.4 

2.52 

0.42 

Seven . 

Ri^ht . 

1 

109 

1,204 

11.4 

3.42 

0.4275 

Nine . 

1 

62 

890 

14.3 

4.29 

0.476 

— 

— 

■  '  ■ 

— 

— 

— 

.\veruKe . 

44 

6,764 

50>Gal. 

39,812 

Capacity 

5.9 

$1.77 

$0,467 

Two.- . 

2 

385 

3,172 

8.2 

$2.46 

$1.23 

Three . 

8 

1,127 

8,228 

7.3 

2. 19 

0.73 

Four . 

8 

1,393 

13,418 

9.6 

2.88 

0.72 

Five . 

4 

751 

9,520 

12.7 

3.81 

0.76 

Six . 

6 

1,198 

11,710 

9.8 

2.94 

0.49 

Seven . 

KiRht . 

3 

729 

6,637 

9.1 

2.73 

0.34 

Twelve . 

1 

57 

867 

15.2 

4.56 

0.38 

.4veras:e . 

32 

5,640 

53,552 

9.5 

$2.85 

$0  457 

Over-all  averaxe  (4.1).... 

76 

163 

1,228 

7.56 

$2.27 

$0.55 
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Est'd 

Annual 

Rev. 


$12.96 

21.24 
24.48 
25.92 

30.24 


41.04 

51.48 

$21.24 


$29.52 

26.28 

34.56 

45.72 
35.28 

32.76 

54.72 

$34.20 

$27.24 


1 
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help  you 
BVILD  LOAD 


Over  seventeen  million  incandescent  lamps,  eighteen  million  radio  tubes 
sold  during  1935  in  this  country  were  Hygrade-Sylvania  made.  As  the  third 
largest  manufacturer  of  incandescent  lamps,  and  second  largest  of  radio  tubes, 
Hygrade-Sylvania  products  are  efficiently  consuming  an  important  part  of  the 
total  current  sold  by  public  utilities  the  country  over.  Many  of  these  lamps 
and  tubes  are  helping  to  build  load  on  your  lines. 


When  you  are  buying  lamps  (multiple  or  series)  for  street  lighting,  Hygrade- 
Sylvania  Corporation  deserves  your  consideration.  Hygrade  Lamps  offer  you 
the  opportunity  to  make  definite  economies  in  street  lighting  costs  without  the 
slightest  sacrifice  of  quality.  Let  us  prove  it  with  facts  and  figures  I 


nygra 


ae  LAMP  BULBS 


Sylvania  Cobp.,  S^ilem,  Uass. — Makers  also  of  Sylvawia  Set-Tested  Radio  Tubes 
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MEN 

OF  THE  INDUSTRY 


Allis-Chalmers  Promotes 
L.  W.  Grothaus 

L.  W.  Grothaus  of  Allis-Chalmers 
Manufacturing  Company,  Milwaukee, 
Wis.,  recently  elected  vice-president,  has 
had  32  years  of  wide  experience  with 
that  organization,  at  first  working  suc¬ 
cessively  in  the  Norwood  shops,  purchas¬ 


ing  department,  drafting  rooms  and  en¬ 
gineering  departments.  In  1913  he 
joined  the  sales  staff  of  the  Milwaukee 
district  office,  hut  in  1917  was  loaned  to 
the  government  as  a  member  of  the  staff 
of  the  War  Industries  Board.  On  his 
return  he  became  district  sales  manager, 
first  of  the  company’s  Minneapolis  office 
and  later  at  Cleveland. 

In  1925  he  was  made  assistant  man¬ 
ager  of  the  electrical  department  at  the 
Norwood  works,  and  in  1929  became 
assistant  manager  of  the  electrical  de¬ 
partment  at  Milwaukee.  In  1931  he  was 
made  general  representative  of  the  com¬ 
pany,  and  in  1933  assistant  to  the  presi¬ 
dent,  his  immediate  work  being  es¬ 
pecially  with  matters  pertaining  to  the 
National  Industrial  Recovery  Act.  For 
many  yeans  Mr,  Grothaus  has  been 
active  in  the  affairs  of  the  National  Elec¬ 
trical  Manufacturers  Association,  as  well 
as  the  Machinery  and  Allied  Products 
Institute  and  other  organizations. 

• 

^JoHN  A.  Ferguson  of  Cape  Girardeau. 
Mo.,  has  been  appointed  by  Gov.  Guy  B. 
Park  a  member  of  the  Missouri  Public 
Service  Commission  to  fill  the  vacancy 
caused  by  the  recent  resignation  of 
George  English  of  Kansas  City.  Mr. 
Ferguson  will  serve  on  the  state  com¬ 
mission  until  1937. 

►  Dr.  Bancroft  Gherardi,  vice-presi¬ 
dent  and  chief  engineer  of  the  Ameri¬ 
can  Telephone  &  Telegraph  Company, 
was  made  the  recipient  last  week  of  the 
honorary  degree  of  doctor  of  engineer¬ 


ing  by  the  Worcester  Polytechnic  Insti¬ 
tute.  Dr.  Gherardi  is  a  past-president 
of  the  American  Institute  of  Electrical 
Engineers.  The  Edison  medal  for  1932 
was  awarded  to  him  by  the  institute  “for 
his  contributions  to  the  art  of  telephone 
engineering  and  the  development  of  elec¬ 
trical  communication.” 

• 

Everett  Morss,  Jr.,  Heads 
Simplex  Wire  &  Cable 

Everett  Morss,  Jr.,  formerly  vice- 
president,  clerk  and  secretary  of  the 
Simplex  Wire  &  Cable  Company,  Bos¬ 
ton,  Mass.,  has  been  elected  president 
and  treasurer,  succeeding  the  late  Henry 
A.  Morss.  Charles  R.  Boggs,  formerly 
vice-president  and  factory  manager,  has 
been  made  general  manager,  retaining 
his  title  as  vice-president,  and  Vice- 
President  Philip  R.  Morss  has  added  the 
duties  of  clerk  and  secretary  to  his  other 
tasks.  Assistant  Treasurer  J.  Arthur 
Gibson  also  becomes  a  vice-president. 
William  S.  Davis  and  George  L.  Roberts 
continue  as  sales  manager  and  assistant 
sales  manager,  respectively. 

• 

C.  D.  Flanigen  Retires 

C.  D.  Flanigen,  veteran  manager  of 
the  Athens  division  of  the  Georgia 
Power  Company,  retired  from  active 
service  June  1  following  fifty  years  of 
service  with  the  company.  He  is  82 
years  old.  In  1879  he  became  superin¬ 
tendent  of  the  Athens  gas  plant,  and  in 
1894,  he  was  made  superintendent  of  the 
Athens  Electric  Railway  Company,  which 
he  had  helped  to  build. 

Mr.  Flanigen  designed  and  supervised 
the  construction  of  the  Mitchell  Bridge 


hydro-electric  plant,  completed  in  1898; 
the  Tallassee  Shoals  plant,  completed 
in  1902,  and  the  Barnard  Shoals  plant, 
completed  in  1910. 

Upon  consolidation  of  the  Athens 


company  with  the  Georgia  Power  Com¬ 
pany  in  1927,  Mr,  Flanigen  was  made 
general  manager  and  subsequently  vice- 
president  of  the  company.  He  will  retain 
his  position  as  vice-president. 

He  is  succeeded  in  Athens  by  T.  A. 
Gibson,  assistant  general  superintendent 
of  the  Athens  division. 

• 

Price  New  Chief  Engineer 
of  Canadian  Westinghouse 

Canadian  Westinghouse  Company  has 
announced  the  appointment  of  C.  A. 
Price  as  chief  engineer  and  L.  B.  Chub- 
buck  as  assistant  chief  engineer  of  the 
company.  Following  graduation  from 
Drexel  Institute  at  Philadelphia.  Mr. 
Price  became  identified  with  John  A. 
Roebling’s  Sons  Company,  Trenton, 
N.  J,,  and  later  with  the  Bell  Telephone 
Company  at  Philadelphia.  He  then 
joined  the  Westinghouse  Electric  & 


Manufacturing  Company  at  East  Pitts¬ 
burgh,  Pa. 

In  1906  he  was  placed  in  charge  of 
induction  motor  and  transformer  design 
for  the  Canadian  Westinghouse  Com¬ 
pany,  He  was  appointed  assistant  chief 
engineer  in  1919.  Mr.  Price  has  done 
notable  work  in  the  application  of  elec¬ 
trical  apparatus  to  industrial  use  and 
especially  in  connection  with  large  min¬ 
ing  hoists.  He  has  been  intimately  con¬ 
nected  with  all  the  important  Hydro- 
Electric  Power  Commission  installations 
for  many  years.  He  is  a  member  of  the 
Engineers  Club  of  Toronto  and  the 
Toronto  section  of  the  American  Insti¬ 
tute  of  Electrical  Engineers,  of  which 
he  was  chairman  1934-35. 

A  graduate  of  Toronto  University, 
Mr.  Chubbuck  joined  Canadian  West¬ 
inghouse  as  engineer  in  charge  of 
switching  equipment.  Since  that  time 
he  has  been  connected  with  the  design 
of  switching  and  control  equipment  of 
most  of  the  larger  Canadian  electrical 
installations. 

Mr.  Chubbuck  has  given  papers  be¬ 
fore  many  of  the  technical  organizations 
of  the  country,  such  as  the  Canadian 
Electrical  Association,  the  American  In¬ 
stitute  of  Electrical  Engineers,  of  which 
he  was  vice-president  in  1930  and  chair- 
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CHROMALOX  Heating  Elements  are  protected 
from  failure  due  to  rust,  corrosion  and  high  tempera¬ 
ture  by  the  use  of  Monel  Metal  and  Nickel  in  the 
parts  shown  here.  The  large  circular  piece  is  a  Monel 
Metal  reflector  pan.  The  long  strip  is  a  Monel  Metal- 
sheathed  strip  heater.  All  parts  shown  are  used  by 

EDWIN  L  WIEGAND  CO.,  Pittsburgh,  Pa. 


When  you  find  that  small  or  hidden  parts  of  a  Heating  Element  are 

MONEL  METAL  or  SOLID  NICKEL 

you  have  unmistakable  evidence  of  top  quality  in  every  part. 


THE  INTERNATIONAL  NICKEL  COMPANY,  Inc. 
67  WALL  STREET  NEW  YORK,  N.  Y. 

Monel  Metal  is  a  registered  trade  mark  applied  to  an  alio, 
containing  approximately  two-thirds  Nickel  and  one- 
third  copper.  Monel  Metal  is  mined,  smelted,  refined, 
rolled  and  marketed  solely  by  International  Nickel.  ^ 
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man  of  the  Toronto  section  previously. 
Engineering  Institute  of  Canada  and  the 
Ontario  Municipal  Electrical  Utilities. 
He  is  also  on  several  committees  of  the 
Canadian  Electrical  Standards  Asso¬ 
ciation. 

• 

L.  S.  Wells  Completes 
Fifty  Years  of  Service 

Loren  S.  Wells,  electrical  engineer  of 
the  Pennsylvania  Railroad  System,  com¬ 
pleted  on  June  10  half  a  century  of 
service  with  the  Pennsylvania  and  Long 
Island  railroads,  and  in  recognition  of 
his  long  period  of  continuous  employ¬ 
ment  a  testimonial  luncheon  was  given 
in  his  honor  by  a  group  of  associates  at 
the  Engineers’  Club  in  New  York.  In 
addition  to  his  railroad  duties,  Mr.  Wells 
had  charge  of  the  installation  and  opera¬ 
tion  of  isolated  electrical  plants  of  cer¬ 
tain  outside  interests,  giving  special 
attention  to  the  design  and  erection  of 
electric  signs.  He  entered  the  employ 
of  the  Long  Island  Railroad  in  1886.  In 
1903  and  1904  preliminary  studies  were 
made  by  Mr.  Wells  in  connection  with 
the  extensive  electrification  of  the  Long 
Island  Railroad  properties,  and  when  the 
company’s  electrical  committee  was  or¬ 
ganized  he  l>ecame  one  of  its  active 
members. 

In  1905  Mr.  Wells  was  appointed  elec¬ 
trical  superintendent  and  superintendent 
of  telegraph,  in  charge  of  power  plants, 
substations,  power  transmission  and  dis¬ 
tribution  lines  and  responsible  for  the 
efficiency  of  all  classes  of  electrical  ap¬ 
paratus  and  devices  in  the  heavy  electric 
traction,  power,  lighting  and  wire  com¬ 
munication  system.  Following  a  re¬ 
vision  of  the  electrical  organization  of 
the  Pennsylvania  and  Long  Island  rail¬ 
roads  in  1932,  made  necessary  by  the 
large  extensions  of  the  electrification,  the 
scope  of  Mr,  Wells’  duties  was  broad¬ 
ened  and  he  became  an  active  member 
of  the  electrical  staff  of  the  Pennsyl¬ 
vania  System’s  organization.  He  is  a 


member  of  the  American  Institute  of 
Electrical  Engineers  and  of  various 
transportation  associations. 

►  Charles  P.  Pfarrer,  who  has  been 
connected  with  the  legal  department  of 
the  Dayton  Power  &  Light  Company, 
Dayton,  Ohio,  since  1929,  has  been  ap¬ 
pointed  vice-president  in  charge  of  legal 
affairs. 

OBITUARY 

D.  McFarlan  Moore 

Daniel  McFarlan  Moore,  whose  elec¬ 
trical  researches  and  inventions  won  the 
recognition  of  Thomas  A.  Edison  and 
other  eminent  scientists,  died  June  15,  at 
the  hand  of  an  assassin.  Mr.  Moore  was 
shot  near  the  garage  of  his  home  in  East 
Orange,  N.  J.  He  had  to  his  credit  more 
than  100  patents  and  was  especially 
known  for  his  invention  of  the  gaseous 
conduction  electric  lamp,  of  which  the 
neon  tube  is  the  modern  example. 

Mr.  Moore  started  working  on  the 
electric  light  problem  while  he  was  a 
draughtsman  working  for  Mr.  Edison. 
After  three  years  with  Mr.  Edison  he 
achieved  his  first  patent.  In  1894  he 
organized  and  became  vice-president  and 
general  manager  of  the  Moore  Light 
Company  and  the  Moore  Electric  Com¬ 
pany.  After  eighteen  years  he  sold  his 
interests  to  the  General  Electric  Com¬ 
pany  and  engaged  in  research  work  in 
its  plant  at  Harrison,  N.  J.  A  few  years 
ago  he  retired  to  continue  his  private 
studies. 

In  1924  he  invented  the  gaseous  con¬ 
duction  lamp,  which  has  since  made 
possible  facsimile  photographs  by  radio 
reception.  A  year  later  he  produced 
lamps  that  were  the  first  to  receive  mo¬ 
tion  by  radio.  His  1929  developments 
worked  important  improvements  in  tele¬ 
vision.  He  was  closely  associated  with 
Dr.  E.  F.  W.  Alexanderson  in  the  de- 


N.  G.  Symonds,  Weslinithouse;  G.  W.  Hamilton,  Westinghouse,  Kansas  City; 
C.  C.  Smith  and  L.  Graves  of  Kansas  City  Power  &  Light  at  St.  Louis 


velopment  of  the  neon  lamp  in  the 
television  receiver,  working  with  him 
at  the  General  Electric  laboratories  in 
Schenectady. 

Mr.  Moore  was  a  fellow  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers,  a 
past- president  of  the  Illuminating  Engi. 
neering  Society,  member  of  the  New 
York  Electrical  Society  and  other  scien¬ 
tific  associations. 

• 

►  Fred  Webster,  for  many  years  Pacific 
Coast  manager  of  the  Albs-Chalmers 
Manufacturing  Company  and  later  man¬ 
ager  of  the  Chicago  office  of  that  or¬ 
ganization,  died  in  Los  Angeles  May  25, 
after  an  illness  of  two  years. 


►  Col.  Edward  H.  R.  Green,  to  whose 
co-operation  at  his  estate  at  Round 
Hills,  Mass.,  the  Massachusetts  Insti¬ 
tute  of  Technology  has  been  much  in¬ 
debted  in  connection  with  the  researches 
conducted  there  by  Dr,  Robert  J.  Van 
de  Graaf  in  the  ultra-high-voltage  field, 
died  at  Lake  Placid,  N.  Y.,  on  June  8 
at  the  age  of  67. 

►  Farley  Clark,  consulting  engineer, 
died  suddenly,  of  a  heart  attack,  at  his 
home  in  Toronto,  May  31.  Mr.  Clark 
was  formerly  chief  engineer  for  the 
Toronto  Power  Company  at  Niagara 
Falls,  the  Toronto  Electric  Railway  and 
the  Toronto  Street  Railway.  Of  late  he 
had  been  a  consulting  engineer,  doing 
research  work  in  electrochemical  engi¬ 
neering.  He  was  educated  at  Cornell 
University  and  the  Massachusetts  Insti¬ 
tute  of  Technology. 

►  Fred  G.  Havlin,  assistant  treasurer 
of  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston,  and  for  about  35  years 
secretary  to  the  late  president  Charles 
L.  Edgar,  died  at  the  Somerville  Hos¬ 
pital  May  28  after  an  operation.  He 
entered  the  company’s  service  in  1892. 
and  in  1919  was  made  clerk  of  the  cor¬ 
poration,  becoming  assistant  treasurer  a 
year  later.  Mr.  Kavlin  had  recently  re¬ 
signed  these  posts  and  had  planned  to 
retire  from  active  business  on  July  1- 
He  was  widely  known  in  New  England 
utility  executive  circles. 


►  Fred  E.  Sawyer,  power  sales  engi¬ 
neer  of  the  Salem  Electric  Lighting 
Company  and  prominent  in  the  New 
England  Association  of  Central  Station 
Power  Sales  Engineers  since  its  incep¬ 
tion  20  years  ago,  died  suddenly  at  his 
home  in  Danvers,  Mass.,  on  June  7.  He 
was  born  in  Tamworth,  N.  H.,  65  years 
ago,  and  after  spending  a  few  years  m 
steam  railroading  entered  the  employ  of 
the  Salem  company,  which  he  served  for 
37  years.  Mr.  Sawyer  had  a  flair  for 
electrical  history  which  gave  him  an  un¬ 
usual  background  in  his  work  in  indus¬ 
tries  on  this  former  Tenney  property, 
and  he  had  a  wide  circle  of  friends  in 
the  New  England  utility  area. 
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r  SIMPLIFIES  1 
PAYROLL  ACCOUNTING 


and  gives  you  the  additional 
information  required  by  the 


SOCIAL  SECURITY 
■  ACT 


Burrouj''* 


SEND  FOR  THIS  NEW  PAYROLL  FOLDER! 


llR*»»***j 


BURROUGHS  TYPEWRITER 
ACCOUNTING  MACHINE 


Writes  check  (or  pay  envelope), 
earnings  record,  employee’s 
statement  and  payroll  summary 
in  one  operation.  Column  selec¬ 
tion  automatically  controlled. 
All  totals  accumulated.  This 
machine  is  only  one  of  several 
models;  payroll  work  is  only 
one  of  the  many  jobs  they  do. 


BURROUGHS  DESK 
BOOKKEEPING  MACHINE 

Posts  earnings  records,  auto¬ 
matically  prints  dates  in  proper 
columns,  automatically  sub¬ 
tracts  deductions— calculates 
net  pay.  Can  also  be  used  as  a 
fast,  practical  adding-subtract¬ 
ing  machine  for  all  kinds  of  ac¬ 
counting  work.  Many  styles  and 
many  models— all  low  in  price. 


Writes  payroll  checks  in  units 
or  in  strips.  PajToll  summary 
completed  in  same  operation. 
Fast  and  easy  insertion  and 
removal  of  checks.  Can  also  be 
used  as  a  typewriter  for  corre¬ 
spondence  and  general  typing. 
Electric  carriage  operation. 
Several  models. 


Burroughs  offers  many 

'  new  and  improved  jfiSg 

machines  which  not  only 
supply  the  additional  pay- 
roll  information  required 
by  the  Social  Security  Act,  but  also 
handle  the  entire  payroll  job  with 
exceptional  speed,  ease  and  economy. 
It  will  pay  you  to  investigate  these  new 
machines.  Telephone  the  local  Bur¬ 
roughs  office,  or  send  for  the  new  pay¬ 
roll  folder  described  in  the  coupon  below. 


Writes  check  (or  pay  envelope), 
employee’s  earnings  statement, 
earnings  record  and  payroll 
summary  in  one  operation.  Ac¬ 
cumulates  all  necessary  totals, 
automatically  ejects  and  stacks 
checks  in  order.  Many  mridels 
for  payroll  work,  as  well  as  for 
scores  of  other  accounting  jobs. 


BURROUGHS  ADDING  MACHINE  COMPANY,  6936  SECOND  BLVD.,  DETROIT,  MICH. 

Send  me  the  new  folder  "Modern  Pasrroll  Methods,”  illustrating  complete  payroll  accounting  methods,  with 
typical  forms  for  maintaining  the  information  required  by  the  Social  Security  Act.  The  forms  show  representa¬ 
tive  entries  and  suitable  column  headings. 
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NEW  EQUIPMENT 
AVAILABLE 


tion  is  the  same  as  polyphase  induction  mo¬ 
tors  of  this  make.  The  same  frames,  end 
shields,  shafts  and  squirrel-cage  rotors  and 
bearings  are  used.  The  stator  winding  is 
similar  to  that  of  a  two  phase  induction  mo¬ 
tor.  There  are  two  windings — a  main  and 
a  starting  winding — spaced  ninety  electrical 
degrees  apart.  The  main  winding  is  con¬ 
nected  across  the  line  and  the  starting  wind¬ 
ing  is  connected  across  the  line  at  starting 
in  series  with  an  electrolytic  condenser. 
When  the  motor  reaches  about  75  percent  of 
speed,  a  shunt  type  magnetic  switch  opens 
the  circuit  through  the  starting  winding  and 
holds  this  circuit  open  while  the  motor  is 
running  at  normal  speed. 


Feeder-Voltage  Booster 

This  booster  regulator  has  been  designed 
to  economically  improve  voltage  conditions 
on  circuits  where  the  close  regulation  pro¬ 
vided  by  standard  station-type  regulator  is 
not  necessary  and  where  voltage  control  of 


Bulletin  4142  H2.  Cntler-Hanuner  Inc,, 
Milwaukee,  Wis. 

vides  a  simple  but  adequate  method  of  seal¬ 
ing  to  prevent  wire  tampering  or  accidental 
contact  with  live  parts.  Guards  above  the 
operating  levers  on  the  outside  of  the  case 
provide  a  means  of  padlocking  the  switch  in 
either  “on”  or  “off”  positions. 


Tap-Off  Clamps 

For  main  line  wire  size  No.  6  to  200.- 
800  cm.;  jumper  contact  No.  8  to  1/0 
stranded  copper.  Tips  Tf>ol  Compaii.v, 
Taylorville,  Ill. 

Tap-off  clamps  designed  for  making  per¬ 
manent  transformer  connections  to  aluminum 
conductors  are  now  available  made  of  Alcoa 
aluminum  and  with  a  bronze  insert  to  make 
the  copper  connection  to  the  transformer 
lead.  The  main  feature  of  the  clamp  is  its 
ability  to  make  tap  connections  for  the  trans¬ 
former  over  the  aluminum  armor. 


Reclosing  Fuse  Cutout 

Two  single  shot  type  “TVD”  cutouts  con¬ 
nected  by  an  automatically  reclosing  trans¬ 
fer  switch  are  the  basic  elements  composing 
this  new  circuit  reclosing  fuse  cutout.  A 


Type  BR;  provides  6  or  10  per  cent 
boost  in  one  or  two  steps  as  desired. 
H'estinaAiouse  Kelctric  &  MfK.  Co.,  E. 
Pitteburah,  Pa. 

any  kind  has  been  considered  too  expensive. 
It  is  said  to  be  particularly  applicable  to 
lines  where  the  load  changes  once  or  twice 
daily  from  very  light  to  practically  full  load. 
The  standard  booster  is  outdoor  type,  single 
phase,  with  hanger  irons  for  pole  mounting. 
For  three  phase,  three-wire  circuits,  two 
units  may  be  connected  in  open  delta.  For 
three  phase,  four-wire  circuits,  three  units 
may  be  connected  in  star. 


Oil  Circuit  Breaker 


New  indoor  station  type  oil  circuit  break¬ 
ers  equipped  with  interrupting  devices  called 
“Ruptors”  are  claimed  to  give  quick  clearing 
of  short  circuits  along  with  low  arc  energy, 
low  pressure  and  a  minimum  of  oil  deteriora¬ 
tion.  Other  features  claimed  for  this  equip- 


Electric  Furuace 

Furnaces  of  this  make  are  now  available 
for  operation  at  2,000  deg.  F.  with  a  door 
at  each  end.  Designed  for  special  brazing 
work,  the  operators  can  work  at  either 


Type  “BP”;  6,000  volt,  60  amp.  capacity. 
Lino  Material  Company,  South  Mil¬ 
waukee,  Wisconsin. 

syphon-bellows  time-delay  provides  an  inter¬ 
val  between  the  blowing  of  the  first  fuse  and 
reclosing  through  the  next  adjacent  fuse. 
Doors  stay  closed  and  cartridges  drop  out 
into  telltale  signal  positions. 


Rural  Fuse  Cutout 

Model  9F8A1.  General  Electric  Com- 
iwny,  N.  Y. 

A  line  suspension  fuse  cutout  especially 
suitable  for  6,900  volt  “one-line”,  common- 
neutral  circuits  is  now  announced.  Designed 
for  suspension  from  a  “saddle”  which  is 
permanently  attached  to  the  line  conductor, 
the  cutout  consists  essentially  of  a  fuse  tube 
with  a  metal  sleeve  threaded  into  a  “head” 
or  terminal  and  damn  assembly,  for  connec¬ 
tion  to  the  line  saddle.  Positive  indication 
of  the  condition  of  the  fuse  is  given  by  a 
gravity  drop  indicator  at  the  lower  end  of 
the  cutout. 


For  600  and  1.200  amp.  at  16  kv.  and 
2.000  amp.  at  7.5  kv.  Interrupting  rat¬ 
ing-  100,000  kva.  Condit  Electrical  Mfg. 
Co.,  Boston,  Mass. 

ment  are;  enclosed,  low-inertia,  high-speed 
mechanism;  internal  shock  absorbers;  sil¬ 
vered  contacts;  oil  and  gas  separator  and 
Bakelain  bushings. 


Rated  at  5  kw.,  220  volts.  Harold 
E.  Trent  Company,  Philadelphia.  Pa. 

end  of  the  furnace.  Proper  working 
temperatures  are  maintained  with  pyrometer 
control.  The  unit  illustrated  is  a  variation 
of  the  Type  ML  electric  furnace. 


Single  Phase  Motor 

Available  in  sizes  from  }  to  5  hp. 
Crocker  Wheeler  Electric  Mfg.  Co.,  Ani- 
l»ere.  N.  J. 

Simplicity  in  construction  and  operation  is 
featured  in  this  new  line  of  single  phase 
capacitor  start  motors.  In  general,  construc- 
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SINGLE  POLE 
SINGLE 
THROW 

—normal  posi¬ 
tion  in  one 
pole  closed, 
and  the  other 
open. 


"THREE  E" 

TELESCOPING 
ISOLATORS 

—any  desired  combination 


■■•A  New 
Safe, 

Compact 
Device 

lor  DISCONNECTING 
ELECTRICAL 
POWER  CIRCUITS 


These  isolators  are  our  latest  development.  They 
have  already  proved  their  dependability  in  actual 
service.  Their  design  is  the  result  of  years  of 
experience  in  developing  high  tension  line  and 
station  equipment. 

“Three  E”  Isolators  can  be  supplied  for  practically 
any  kind  of  installation.  They  can  be  furnished  for 
assembly  with  oil  circuit  breaker  studs,  transformer 
bushings,  etc. 


1 

i 

SINGLE  POLE 

■TiT 

.  DOUBLE  THROW 

[ 

A.: _ i— 

3  POLE 


5  POLE 


ADVANTAGES 

The  isolator  provides  a  safe  and  compact  discon¬ 
necting  device  by  use  of  telescoping  contacts,  en¬ 
closed  telescoping  insulating  bustlings.  This  con¬ 
struction  provides  self-contained  barriers  between 
phases,  obtained  by  means  of  the  insulating  bush¬ 
ings.  This  permits  the  phase  spacing  to  be  re¬ 
duced  to  a  minimum. 

Isolator  operates  equally  well  in  any  required  position. 
Compactness  means  minimum  space. 

Installed  at  very  low  cost. 

Savings  made  in  mounting  structure. 

Any  desired  combination  of  single  pole  units,  single 
or  double  throw  can  be  made. 

IDEAL  FOR  CUBICLE 
CONSTRUCTION 


All  live  parts  of  the  isolator  are  enclosed  in  insula¬ 
tion  when  in  either  closed  or  open  position.  Danger 
of  accidental  contact  by  operators  or  workmen  is 
eliminated. 

Electrical  Engineers  Equipment  Co. 


WRITE  FOR  BULLETIN 
No.  131 


“EVERYTHING  IN  HIGH  TENSION  EQUIPMENT" 


MELROSE  PARK  .  ILLINOIS  .  U.  S.  A. 
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tions.  Two  units  shown  are  part  of  a  six 
unit  4,150  volt  feeder  installation.  Each 
section  is  equipped  with  a  manually  oper¬ 
ated  oil  circuit  breaker,  ammeter,  watthour 
meter  and  overload  relays. 


from  Continental  Diamond  Fibre  Company 
Newark,  Delaware.  ’ 

Rural  Cable — How  to  select  and  install 
insulated  cable  for  underground  and  over¬ 
head  distribution  on  rural  systems  is  out¬ 
lined  in  bulletin  GEA  2216  of  the  General 
Electric  Company,  Schenectady.  Various 
types  of  cables  for  this  service  are  listed 
and  their  advantages  and  properties  tabu¬ 
lated.  Recommendations,  as  to  the  proper 
installation  procedure  is  described  and  illus¬ 
trated  for  both  underground  and  overhead. 

Electrical  Steel  Sheets — Core  loss,  nor¬ 
mal  magnitization  and  permeability  curves 
for  a  large  number  of  electrical  steel  sheets 
are  given  in  a  23-page  bulletin  of  the  Amer¬ 
ican  Sheet  and  Tin  Plate  Company,  Elec¬ 
trical  Sheet  Division,  Pittsburgh,  Pa. 

Steam  Engines  —  Sectional  drawings, 
brake-horsepower  tables,  water  rates,  tables, 
engine  data,  specifications,  erection  draw¬ 
ings,  and  a  complete  and  fully  illustrated 
discussion  of  construction  and  design  details 
are  given  in  bulletin  305  (48  pages)  which 
covers  the  by-product  power  steam  engines 
made  by  Troy  Engine  &  Machine  Company, 
Troy,  Pa. 

Welding  Chart  —  A  new  engineering 
drafting  room  chart  which  presents  in 
concise  ready-reference  form  data  necessary 
for  producing  arc  welded  designs,  is  an¬ 
nounced  by  The  Lincoln  Electric  Company, 
Cleveland,  Ohio.  Data  on  the  chart  include: 
weld  symbols  for  working  drawings;  illus¬ 
trations  and  particulars  regarding  the  six¬ 
teen  types  of  joints  for  arc  welding;  illus¬ 
trated  suggestions  for  better  arc  welded  de¬ 
sign;  sketches  explaining  the  nomenclature 
of  welds  and  weld  dimensions;  a  compari¬ 
son  of  welded  and  riveted  drawings;  and 
tables  giving  properties  of  base  metals,  weld 
metals,  electrode  metals  for  hard  facing, 
length  of  fillet  weld  to  replace  rivets,  and 
safe  allowable  loads  for  fillet  welds  in  shear. 

Chemical  Element  Table  —  Atomic 
weight,  melting  point,  boiling  point,  valence, 
density,  crystal  system,  unit  cell  size  and 
other  characteristics  of  92  elements  is  tab¬ 
ulated  in  this  leaflet  which  contains  data 
relating  to  X-ray  work.  It  is  available  from 
the  St.  John  X-Ray  Service,  Inc.,  3020 
Thompson  Ave.,  Long  Island  City. 

Drum  Controllers  —  Wiring  diagrams, 
construction  and  assembly  drawings,  rating 
tables  of  drum  controllers  are  included  in  a 
12-page  catalog  now  available  from  the  Fur¬ 
nace  Electric  Company,  West  Allis,  Wis¬ 
consin. 

Service  Station  Lighting  —  Diagrams 
demonstrating  the  proper  location  of  flood¬ 
lights  for  optimum  illumination  of  gasoline 
service  stations  are  in  a  34-page  bulletin 
published  by  the  Benjamin  Electric  Mfg. 
Company,  Des  Plaines,  Ill.  Similar  dia¬ 
grams  are  given  to  aid  in  the  design  and 
layout  of  lighting  equipment  for  garages 
and  auto  laundries. 

Demand  Meters — Complete  information 
on  the  operation,  construction,  character¬ 
istics.  dimensions,  application  and  cost  of 
demand  meters  is  given  in  76  pages  of  cata¬ 
logue  GEA  C  of  the  General  Electric  Com¬ 
pany,  Schenectady,  N,  Y. 

Transformers — A  40-page  catalog  cover¬ 
ing  their  complete  line  of  transformers  has 
recently  been  isued  by  the  American 
Transformer  Company,  Newark.  N.  J- 
Transformers  for  pole  platform,  vault  and 
subway  service  are  described.  A  21-page 
data  book  gives  complete  tabular  informa¬ 
tion  on  standard  voltage  ratings  and  kva. 
sizes — viz.,  accessories,  taps,  weights,  dimen¬ 
sions,  etc. 


“Dynagraph."  Westinxhouiw  Electric  St 
Mfc.  Co.,  £.  PltUburxh,  Pa. 

tween  the  clamping  points  fs  recorded  on  a 
chart  which  is  rotating  in  proportion  to  the 
pumping  stroke.  TTie  recording  stylus  is 
actuated  by  polish  rod  stretch,  which  is 
magnified  400  times. 


Delta-:Star  Electric  Company.  Chicag’o, 


Multi'Ridge  Insulators 

Slightly  more  leakage  surface  and  greater 
eye  appeal  characterize  this  new  line  of 
multi-ridge  pintype  insulators.  These  por- 


Push-Button  Master  Switches 

Water-tight  push-button  master  switches, 
mounted  in  moulded  phenolic-compound  en¬ 
closures  are  intended  for  naval-type  instal¬ 
lations  or  equivalent  industrial  applications. 


Five  sizes  available;  Dry  arc-over  volt- 
ag'es  from  35  to  90  kv.  Ohio  Brass 
Company,  Mansfield,  Ohio. 


celain  units,  which  are  available  in  five  sizes 
are  the  practical  equivalent  of  regular  stand¬ 
ard  pintype  insulators  for  service  voltages 
up  to  23  kv. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Balletins  sod  catelogs  now  nvalloble  to 
engineers  by  manafaetarors  and  nasoctattons 


DesUnated  as  CR2940;  provide  both 
normally  open  and  closed  circuits. 
Either  momentary-contact  units  or  a 
combination  of  momentary  contact  and 
latched  in  units  are  to  be  had.  -General 
Electric  Company,  Schenectady. 

Each  unit  is  operated  by  a  moulded-com¬ 
pound  lever,  thus  protecting  the  operator 
from  electrical  contact  with  any  metallic 
parts  that  might  be  energized.  As  many  as 
four  units  may  be  mounted  in  one  enclosure. 


Rotating  Machinery  Standards — Amer¬ 
ican  Standards  for  Rotating  Electrical  Ma- 
ohinery  as  approved  by  the  American  Stand¬ 
ards  Association,  January  6,  1936,  are  now 
available  from  the  association  headquarters, 
29  West  39th  Street,  New  York  City.  Copies 
are  $1.30  each. 

Vulcanized  Fiber — In  a  36-page  booklet 
which  details  the  various  uses  of  vulcanized 
diamond  fiber  is  a  section  which  gives,  in 
tabular  form,  information  on  properties  of 
fiber,  allowable  variations  in  thickness  of  fiber, 
strips,  sheets,  and  in  diameters  of  tubes  and 
rods,  tables  of  weights  and  other  similar  in¬ 
formation  of  interest.  Bulletins  can  be  had 


Interchangeable  Metal-Clad 
Switchgear 

Fully  interchangeable  metal-clad  switch- 
gear  has  been  introduced  for  installation  in 
as  many  sections  as  desired.  Steel  enclosed 
sections  are  mounted  side  by  side  and  the 
main  insulated  buses  are  joined  by  bus  sec- 
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CHARACTERISTIC  CURVES 
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PER  CENT  RATED  CURRENT 


SAN6AMO 


Instrument 


TRANSFORMERS 


Ratio  and  phase  angle  characteristics  of  instrument 
transformers  are  of  utmost  importance  in  accurate 
metering.  . .  .  The  characteristic  curves  on  the  left 
show  average  ratio  and  phase  angle  of  Sangamo 
Type  M>50  Current  Transformers  when  the 
secondary  burden  consists  of  one  watthour  meter. 


SAIVOAAfO  ELECTRIC  COMPANY 


^PRIIVCjIFieLD.  ILIJI\OIS 
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^  OOD  poles,  of  high  strength,  with  resistance  to 
decay,  and  with  salvage  value  if  the  line  is 
moved,  are  one  of  the  first  requirements  for  rural 
electrification  projects.  AmCreCo  poles  have  an 
enviable  record  for  long  life  and  can  contribute 
substantially  to  the  low  annual  costs  necessary  for 
profitable  operation  of  rural  lines.  We  will  gladly 
furnish  estimating  data. 


AMERICAN  CREOSOTING  COMPANY 

^  IMCOWPOKATgD  ^ 


COLONIAL^ 

CKEOSOTINO 

COMPANY 


GEORGIA 

CREOSOTINO 
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LOUISVILLE  ^ 


KENTUCKY 


Municipal  Plants 

Bethlehem,  Pa. — Counsel  for  the  city  re¬ 
cently  argued  before  the  Pennsylvania  Su¬ 
preme  Court  that  the  city  had  not  exceeded 
its  indebtedness  in  floating  a  bond  issue  to 
finance  a  municipal  electric  plant.  City  So¬ 
licitor  Daniel  McCarthy  appealed  an  injunc¬ 
tion  against  the  proposed  plant  obtained  by 
the  Pennsylvania  Power  &  Light  Company. 
The  Northampton  County  Court  granted  the 
injunction.  The  power  company  argued  that 
the  city  could  not  delegate  its  “discretionary 
power  of  counsel  to  the  Public  Works  Ad¬ 
ministration’’  and  that  the  company  was 
supplying  the  city  efficiently  with  sufficient 
electricity.  The  power  plant  was  to  be  a 
P.W.A.  project. 

Lexington,  Va. — Town  council  has  em¬ 
ployed  engineers  to  make  a  survey  of  the 
electric  power  situation  for  the  purpose  of 
ascertaining  whether  or  not  it  would  be  ad¬ 
visable  to  build  a  municipally-owned  elec¬ 
tric  power  plant.  The  engineers  will  also 
recommend  a  suitable  site  for  a  dam  and 
power  station  giving  jin  estimate  of  the  cost 
of  construction  and  the  cost  to  consumers 
when  completed. 

Walker,  Iowa — Franchise  of  the  Iowa 
Electric  Light  &  Power  Company  was  re¬ 
newed  for  25  years  in  recent  election.  Out 
of  a  population  of  460  only  60  votes  were 
cast  and  of  these  37  were  affirmative. 

Brooklyn,  Wis. — For  the  third  time  the 
Wisconsin  Public  Service  Commission  has 
granted  the  village  an  extension  of  30  days 
to  complete  acquisition  of  the  plant  of  the 
Wisconsin  Power  &  Light  Company.  The 
new  extension  was  granted  because  of  the 
long  illness  of  D.  V.  W.  Beckwith,  attorney 
for  the  village. 

PoYNETTE,  Wis. — ^Wisconsin  Public  Serv¬ 
ice  Commission  has  denied  application  of 
the  Wisconsin  Power  &  Light  Company  for 
rehearing  on  the  commission  order  extending 
the  time  three  months  for  the  village  to  com¬ 
plete  acquisition  of  the  company’s  electric 
plant.  The  village  board  failed  to  act  within 
the  four  months  given  it  to  complete  acqui¬ 
sition. 

Fall  River,  Wis. — If  the  village  wishes 
to  acquire  the  local  plant  of  the  Wisconsin 
Power  &  Light  Company,  it  must  hold  a 
second  referendum,  the  state  supreme  court 
in  effect  has  ruled.  The  high  court  va¬ 
cated  an  order  of  the  state  Public  Service 
Commission  made  in  July,  1934,  fixing  a 
$9,500  price  on  the  plant  on  the  grounds 
that  the  commission  had  no  jurisdiction  in 
the  case.  Justice  J.  D.  Wickem,  who  de¬ 
livered  the  opinion,  held  that  the  commission 
was  without  jurisdiction  because  the  refer¬ 
endum  question  on  which  Fall  River  voted 
Nov.  8,  1932,  was  drawn  under  the  wrong 
section  of  the  statute. 

Alliance,  Ohio — Mayor  Guy  E.  Allott 
has  informed  City  Council  that  he  would 
demand  a  referendum  at  the  November  gen¬ 
eral  election  on  the  six-year  light  rate  con¬ 
tract  granted  over  his  veto  by  the  city  to  the 
Ohio  Public  Service  Company. 

Newton  Falls,  Ohio — Village  council  is 
seriously  considering  the  erection  of  a  mu¬ 
nicipal  power  and  light  plant  to  supplant 
the  purchase  of  electricity  from  the  Ohio 
Public  Service  Company.  Council  is  await¬ 
ing  a  final  report  from  the  Bryan  and  Sig¬ 
mon  Engineering  Company  before  taking 
any  definite  action,  although  preliminary  re¬ 
ports  submitted  by  the  engineering  company 
indicate  savings  large  enough  to  make  the 
municipal  plant  economical.  In  the  report 
submitted  by  the  engineers,  it  is  shown  that 
a  power  and  light  plant  needed  to  supply 
this  village  would  cost  about  $160,000.  The 
report  also  cited  the  possibility  of  a  26  per 
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TO  SHOW  OFF  Mother  Nature 


BEFORE  THOUSANDS  OF  TEXANS 


The  City  of  Fort  Worth  in¬ 
stalled  an  extensive  flood 
lighting  system  to  “show  oflF”  its 
beautiful  Botanical  Gardens  at  night. 
American  Steel  &  Wire  Company 
Non -Metallic  Triple  “L”  Trench 
Cables  were  selected  to  supply  cur¬ 
rent  for  these  lights. 

These  Trench  Cables  are  available 
in  single,  twin  and  multiple  con¬ 
ductor  constructions  and  in  all  sizes 
for  any  voltage.  The  insulation  is 


our  Amerite  rubber  which  has  low 
water  absorption,  perfect  aging 
characteristics,  and  is  in  daily  oper¬ 
ation  at  voltages  up  to  13  K.  V. 
Fibrous  fillers  are  eliminated  and 
replaced  by  an  integral  sheath  and 
fillers  of  acid,  alkali  and  water  re¬ 
sisting  compounds. 

AMERICAN  STEEL  fit  WIRE  COMPANY 
208  S.  La  Salle  Street,  Chicago 
Empire  State  Bldg.,  New  York 

Columbia  Steel  Company,  San  Francisco,  Pacific  Coast 
Distributors.^  United  States  Steel  Products  Company, 
New  York,  Export  Distributors 


UNITED  STATES  STEEL 
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cent  saving  in  rates  to  the  consumer  while 
the  initial  cost  of  building  the  plant  could 
be  paid  off  by  a  surplus  accumulating  over 
a  period  of  years. 


Recent  Rate  Changes 


Tennessee  Utilities  Commission  has 
postponed  indefinitely  the  hearing  on  an 
order  requiring  the  Memphis  Power  &  Light 
Company  to  show  cause  why  its  power  rates 
should  not  be  reduced.  The  hearing  was 
postponed  by  agreement  of  the  company  and 
the  city.  Commissioner  Porter  Dunlap  said 
the  case  would  be  heard  as  soon  as  tlie 
power  company  can  prepare  certain  exhibits 
requested  by  the  city. 

Central  Illinois  Public  Service  Com¬ 
pany  has  been  ordered  by  the  state  Com¬ 
merce  Commission  to  reduce  its  rates,  espe¬ 
cially  in  the  vast  rural  territory  served  by 
the  corporation.  E.  F.  Kelly,  vice-president 
of  the  company  and  A.  D.  Stevens,  its  at¬ 
torney,  said  at  a  conference  with  the  com¬ 
mission  that  the  utility  stood  ready  to  ne¬ 
gotiate  with  the  commission’s  staff  for  work¬ 
ing  out  a  program  of  cheaper  rates. 

Savannah  Electric  &  Power  Company 
has  announced  a  reduction  in  the  residen¬ 
tial  rate  for  electricity  and  also  the  adop¬ 
tion  of  a  new  commercial  rate  allowing 
commercial  customers  to  secure  more  elec¬ 
tricity  without  additional  cost.  The  reduc¬ 
tion  in  the  residential  rate  affects  those 
customers  using  over  130  kw.-hrs.  per  month, 
and  the  effect  of  this  reduction,  H.  C.  Foss, 
president,  explained,  will  be  to  reduce  the 
cost  of  operation  of  electric  ranges. 

St.  Joseph  Railway,  Light,  Heat  & 
Power  Company  has  been  ordered  by  the 
Missouri  Public  Service  Commission  to  re¬ 
duce  electric  rates  $336,000  for  consumers 
in  St.  Joseph  and  sixteen  northwest  Mis¬ 
souri  communities.  In  addition,  the  com¬ 
mission  called  attention  to  a  service  charge 
of  75  cents  a  month  and  suggested  that  the 
new  rate  scheduled  to  be  filed  within  sixty 
days  eliminate  the  service  charge  and  sub¬ 
stitute  a  minimum  charge. 

Iowa-Nebraska  Light  &  Power  Com¬ 
pany’s  consumers  will  save  more  than  $200.- 
000  annually  as  a  result  of  lower  electric 
rates.  Under  the  new  rates  all  customers 
using  over  40  kw.-hr.  and  up  to  200  kw.-hr. 
per  month  receive  i  cent  reduction.  All  cus¬ 
tomers  using  over  200  kw.-hr.  and  up  to  460 
kw.-hr.  per  month  receive  1  cent  per  kilo¬ 
watt-hour  reduction. 

New  York  Central  Electric  Corpora¬ 
tion  and  the  New  York  State  Electric  &  Gas 
Corporation  have  filed  revised  electric  rates 
with  the  state  Public  Service  Commission 
which  are  estimated  to  save  consumers 
about  $132,000  annually.  The  new  sched¬ 
ules  provide  for  lower  residential  rates, 
which  contain  a  provision  for  water  heating 
service  and  which  will  replace  two  present 
residential  rates,  one  of  which  is  for  use  in 
cases  where  a  range  or  water  heater  is  in 
regular  use.  The  lower  residential  rate  is 
estimated  to  save  domestic  users  about 
$104,650  a  year.  Lower  rates  for  general 
commercial  service 'are  also  offered  in  all  the 
territory  covered  by  the  schedules  except  the 
village  of  Penn  Yan.  The  reduced  com¬ 
mercial  rates  are  estimated  to  save  users 
$27,350  annually. 

West  Virginia  Public  Service  Commis¬ 
sion  has  ordered  Flat  Top  Power  Com¬ 
pany  to  put  into  effect  by  July  1  new  elec¬ 
tric  rates  for  the  town  of  Northfork.  The 
commission  estimated  consumers  will  save 
between  1  and  20  per  cent  depending  on  the 
type  of  service,  while  commercial  users  will 
save  10  per  cent.  The  commission  ordered 


REVOLITE  ANNOUNCES 


A  SENSATIONAL  NEW  ELECTRICAL  TAPE 
WITH  FLEXIBLE  BAKELITE  COATING  .  .  . 


Electape  brings  a  new  conception  of  efficiency, 
working  speed  and  economy  to  users  of  elec¬ 
trical  tapes.  Developed  after  several  years  of 
intensive  research  by  Johnson  &  Johnson  Labo¬ 
ratories  for  The  Revolite  Corporation,  this  im¬ 
proved  electrical  tape  offers  increased  dielectric 
strength  and  outstanding  adhesive  qualities. 

Soft,  pliable,  sturdily-woven,  Electape  is  unique 
for  the  reason  that  it  is  coated  with  a  smooth, 
flexible,  durable  Bakelite  of  exceptionally  high 
resistance.  It  is  waterproof  and  moistureproof. 
Electape  is  unequalled  for  coil  and  cable  wrap¬ 
ping,  where  it  affords  sure  protection  against 
moisture  and  corrosion,  for  insulating  and  for 
all  electrical  purposes.  It  "stands  up’’  amazingly 
under  continuous  voltages,  adheres  instantly 
and  perfectly  regardless  of  atmospheric  condi¬ 
tions.  Strongly  resistant  to  destructive  liquids 
and  gases. 


A  "close-up"  of  the  special 
Bakelite  coating  which  gives 
Electape  the  "edge"  over 
ordinary  electrical  tapes. 
Unusually  resistant,  this 
Bakelite  is  smooth,  flexible, 
tough,  waterproof. 


Supplied  in  sizes  of  14  inch 
to  36  inches  wide  in 
60-yard  rolls. 


A  Subsidiary  of  Johnson  &  Johnson 

NEW  BRUNSWICK,  NEW  JERSEY 


THE  REVOLITE  CORP.,  New  Brunswick,  N.  J.  / 

Gentlemen:  .  ' 

Without  cost  or  obligation  send  me  a  USABLE  free  roll  of  ELECTAPE. 


Name 


Address 


Town  and  State 


Name  of  Jobber 
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that  starts  at  the  core 


WHEN  we  tell  you  that  Ameri¬ 
can  Electrical  Steel  Sheets  are 
the  finest  you  can  buy,  we  base  our 
claims  on  the  demonstrated  per¬ 
formance  of  the  equipment  in  which 
they  are  used. 

Electrical  engineers  and  electrical 
manufacturers  are  saving  money 
every  day  by  using  these  superior 
Steel  Sheets  in  generators,  trans¬ 
formers,  motors  and  switch  equip¬ 
ment.  Production  is  easier,  faster 
and  lower  in  cost,  because  American 
Electrical  Sheets  are  unvaryingly 
uniform  in  quality.  Each  shipment 
is  just  as  ordered  . . .  mechanical  and 
electrical  properties  are  as  specified. 
Flatness,  uniform  temper,  low  core 
loss  and  permeability  are  insured  by 
the  close  and  constant  attention  we 
give  to  every  detail  of  manufac¬ 
turing.' 

Because  no  one  grade  of  sheet  fits 
all  applications,  we  place  at  your 
service: 

American  Transformer  and  Radio 
Sheets  in  several  grades  for  trans¬ 
formers  and  certain  types  of  high 
efficiency  motors  and  generators. 

American  Dynamo  and  American 
Motor  grades  well  suited  for 
generators,  motors  and  some  trans¬ 
former  designs. 

American  U.  S.  Electrical  stand¬ 
ard  for  the  general  run  of  motors  and 
is  supplemented  by: 

American  Armature,  a  lower  grade 
much  used  in  fractional  horse  power 
equipment  where  inductions  are 
higher  than  average. 

Our  Electrical  Sheet  Division  is 
always  ready  to  assist  you  in  solving 
problems  dealing  with  the  use  of 
Electrical  Sheets.  Our  literature 
gives  performance  curves  of  the  va¬ 
rious  grades.  You  will  find  it  helpful. 


PKotograpS  Courtesy  Waaner  Electric  Corporation,  St  Louis,  Mo. 


ELECTRICAL  WORLD  >  JUNE  20,  1936 


(1967)  87 


Wagner  Type  CP  Motors 
Require  Mi  nimum 
Maintenance 


Examine  the  above  cross-section  of  a 
Wasner  type  CP  totally-enclosed 
fan-cooled  motor  and  see  why  this 
motor^  year  in  and  year  out,  under  all 
types  of  atmospheric  conditions,  will 
continue  to  carry  the  load — free  from 
unnecessary  shutdowns  and  mainte¬ 
nance. 

Note  the  following  salient  features  of 
design: 


It  is  provided  with  two  frames — an  outer  frame  which  guides  a 
strong  cooling  draft  over  the  motor — and  an  inner  frame  which 
prevents  anything  obstructive  or  injurious  from  getting  into 
the  motor. 


Rugged,  welded  all-steel  stator  with  specially  impregnated 
and  fully  taped  winding,  and  deeply  grooved  periphery  to 
increase  radiating  surface. 


Easily  accessible  grease  plugs  on  both  ends  of  motor  with 
special  arrangement  on  fan  end  to  permit  lubrication  without 
removing  fan  shield  and  without  shutting  down  the  motor. 


Full  cartridge -type  bearing  construction  which  completely 
seals  and  protects  the  ball  bearings. 


End -plates  direct  the  ventilating  air  against  the  bearings, 
keeping  them  very  cool. 


There  are  many  other  features  of  superiority  of  Wagner  type  CP 
motors.  Write  today  for  your  copy  of  Bulletin  174,  Part  5B. 


WainecHed&ic  Gbrporatioa 


LSSiJtl 

“6400  Plymouth  Avenue,  SaintLouis.U.S.A. 


MOTORS  FANS  TRANSFORMERS  BRAKES 


the  company  to  supply  service  through  one 
meter  to  each  customer  where  possible,  and 
if  two  meters  are  used,  to  combine  the 
readings. 

Mississippi  Power  Company  has  an¬ 
nounced  a  new  promotional  commercial  rate 
effective  June  1. 

Tidewater  Power  Company’s  consumers 
in  southeastern  North  Carolina  will  be  saved 
$53,205  annually  in  rate  reductions.  Prin¬ 
cipal  reductions.  Chairman  Stanley  Win- 
bome  of  the  state  utilities  commission,  said, 
will  be  in  New  Hanover  County  where  cuts 
will  range  from  7  to  20  per  cent,  the  greater 
reductions  to  accrue  to  the  small  customer. 
More  profitable  business  by  the  company, 
due  principally  to  a  greater  density  of  popu¬ 
lation  in  Wilmington  and  its  environs,  made 
possible  the  reductions. 

WiLLAPA  Electric  Company,  Willapa, 
Wash.,  has  granted  rate  reductions  of  ap¬ 
proximately  $12,500  yearly  for  its  cus¬ 
tomers. 


BOOK  REVIEWS 


Alternating-Current  Machines 

By  A.  P.  Puchstein  and  T.  C.  Lloyd. 
John  Wiley  &  Sons  Inc.,  New  York.  582 
pages,  illustrated.  Price,  15. 

This  is  a  text  on  alternating-current 
machines  that  is  a  combination  of  theory 
and  design.  It  follows  a  logical  method  of 
treating  construction,  operating  character¬ 
istic,  calculation  of  characteristics  and 
analysis  of  detail  and  related  phenomena. 
One  of  the  best  features  is  a  carefully 
selected  bibliography  that  permits  further 
study  and  reading  on  each  chapter. 
Machines  treated  are  synchronous  genera¬ 
tors,  transformers,  polyphase  induction 
motors,  single-phase  motors,  synchronous 
motors,  alternators  in  parallel,  synchronous 
converters,  rectifiers  and  series  and  repulsion 
motors.  The  book  is  well  written,  with  a 
happy  balance  between  design,  theory  and 
test. 


Public  Utility  Atlas 

The  Journal  of  Commerce,  New  York. 
32  pages,  illustrated.  Price,  $25. 

This  is  a  series  of  state  maps  showing 
light  and  power  properties  and  population 
densities.  It  gives  the  power  stations,  the 
transmission  lines,  capacities,  interconnec¬ 
tions,  local  property  names,  holding  com¬ 
pany  affiliations  and  the  density  of  popula¬ 
tion  by  use  of  shaded  areas.  This  atlas 
should  be  very  useful  to  investment  houses, 
utility  executives  and  students  of  the  utility 
industry.  The  large  plate  maps  are  well 
done  and  are  very  legible  and  are  copy¬ 
righted  by  Institutional  Utility  Service,  Inc. 


Mathematics  of 
Modern  Engineering 

By  R.  B.  Doherty  and  E.  G.  Keller.  John 
Wiley  &  Sons,  Inc.,  New  York.  314  pages, 
illustrated.  Price,  13.60. 

This  unusual  book  is  devoted  to  the 
mathematics  that  have  been  found  most  use¬ 
ful  in  engineering  practice  and  is  featured 
by  the  tangible  method  of  approach  to  u^ 
mathematics  to  solve  practical  problems  in 
mechanical  and  electrical  engineering.  It 
stresses  the  formulation  of  the  problems  in 
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Special  Bakelite  JMolded 
makes  it  ^^ExtratuP^ 


For  reliability  under  extreme 
conditions,  the  manufacturers 
of  the  "Extratuf”  Extension  Cord 
Socket,  illustrated,  employed  speci¬ 
ally  high-strength  Impact  Bakelite 
Molded  for  its  construction.  Widely 
used  in  manhole  service  and  in 
varied  industries,  this  socket  has 
established  its  unusual  ability  to 
withstand  impact,  abrasion  from 
grit  and  rough  concrete,  and  expos¬ 
ure  to  water,  oil  and  abuse. 

This  application  of  Impact 
Bakelite  Molded  is  typical  of  its 
numerous  advantageous  uses  today 
in  devices,  appliances  and  equip¬ 
ment  serving  electric  light  and  power 
companies.  In  addition  to  excep¬ 
tional  strength  and  toughness, 
this  material  provides  permanent 
electric  insulation,  high  resistance 
to  weathering,  heat,  cold  and  most 
chemicals,  and  ready  adaptability  of 
form  in  design  and  manufacture. 

As  well  as  special  impact  materi¬ 
als,  other  types  of  Bakelite  Molded, 
possessing  varied  degrees  of  these 
same  useful  properties,  are  available 
to  aid  electrical  engineers  and  de¬ 
signers  in  improving  the  perform¬ 
ance  of  electrical  parts  and  equip¬ 
ment.  Consult  us  for  information 
and  cooperation  on  any  proposed  ap¬ 
plication  of  these  versatile  materials. 
Our  47-page  booklet  3M,  "Bakelite 
Molded”,  also  booklets  3L,"Bakelite 
Laminated”,  and  3 V, "Bakelite  Var¬ 
nish”,  will  be  sent  on  request. 

Photo  shows  "Extratuf”  Socket  of  Impact 
Bakelite  Molded,  approved  up  to  600  V., 
660  W.,  Product  of  Union  Insulating  Co. 


bakelite  corporation,  247  PARK  AVENUE,  NEW  YORK,  N.Y. 

bakelite  corporation  of  CANADA.  LIMITED.  163  Dufferin  Street.  Toront*.  Oolarie.  Canada 


the  material  of  a  thousand  uses 


ELECTRICAL  WORLD  ^  JUNE  20,  1936 


(1969)  89 


mathematical  terms  and  then  the  use  of 
the  proper  solutions.  Its  scope  covers 
broadly  advanced  problems  in  electrical  and 
mechanical  engineering  and  is  based  upon 
advanced  teaching  experience  with  graduate 
students  in  engineering. 

Basic  mathematics  through  differential 
equations  are  followed  by  more  special  uses 
of  Fourier  series,  higher  degree  and  trans¬ 
cendental  equations,  dimensional,  graphical 
and  vector  analysis,  vector  fields,  dyadics  and 
operational  calculus.  The  use  of  the  book 
is  premised  upon  a  normal  undergraduate 
course  in  mathematics.  It  should  be  very 
useful  to  specialized  engineers  and  to  grad¬ 
uate  students. 


Living  Together  in  a  Power  Age 

By  Samuel  S.  Wyer.  Published  by  As¬ 
sociation  Press.  347  Madison  Avenue,  New 
York  City.  250  pages,  charts.  Price.  $2.50. 

Foundation  for  the  three  closing  chapters 
of  plans  for  “living  together”  successfully 
rests  on  the  premise  that  the  engineer 
“quietly  and  blindly  and  without  apprecia¬ 
tion  of  the  social  implications,  by  harnessing 
the  energy  in  our  natural  resources,  has 
unleashed  new  forces  which  started  the 
world’s  worst  economic  muddle.”  But,  with 
a  comprehensive  round-up  of  facts,  the 
author  finds  38  other  factors  that  share  the 
honors  with  the  engineer  for  messing 
things  up.  Most  of  these  are  analyzed  tersely 
in  what  follows. 

In  the  electric  chapter,  the  author  displays 
the  capacity  for  graphic  elucidation  for 
which  he  is  noted.  He  is  equally  emphatic 
in  many  of  his  assertions  about  rate  inequi¬ 
ties  and  holding  company  improprieties.  Not 
that  he  is  at  all  a  government  ownership 
advocate,  for  he  is  not — “we  must  not  be  less 
hard  hearted  in  talking  about  the  possibili¬ 
ties  of  government  ownership  than  of  private 
ownership.” 

Among  the  specifics  for  routing  depressions 
are  the  elimination  of  all  doles,  even  tariff 
doles  to  selfish  business,  subjection  of  all 
executive  and  bureaucratic  orders  to  court 
review,  banning  of  war  profits,  old-age 
pensions,  lower  interest  rates,  more  to 
workers  and  less  to  capital.  But  above  all,  a 
planning  board  is  needed  to  work  out  the 
prevention  of  another  debacle.  The  final 
chapter  lays  out  the  details  of  such  a  board 
and  its  first  agenda. 


Year  Book,  American  Bureau  of 
Metal  Statistics,  1 935 

Published  by  American  Bureau  of  Metal 
Statistics,  33  Rector  Street,  New  York.  11s 
pages.  Price  $2. 

This  compilation,  of  which  the  present 
one  is  the  sixteenth  annual  issue,  carries  the 
data  on  non-ferrous  metals  through  1935. 
Available  statistics  differ  for  the  various 
metals  and  this  difference  is  necessarily  re¬ 
flected  in  the  tables.  The  most  thorough¬ 
going  are  those  for  copper.  They  include 
figures  on  production,  consumption  and 
stocks,  by  countries  and  in  the  United  .'States 
the  smelter  output  by  states,  exports  and 
imports,  lists  of  smelters,  refineries  and 
principal  sellers,  monthly  prices  in  New  York 
and  London,  and  estimated  use  of  copper 
in  the  United  States  allocated  under  23 
different  heads,  several  of  them  relating  di¬ 
rectly  to  the  electrical  industry.  This  copper 
section  comprises  33  pages;  lead  and  zxnc 
each  about  20  pages,  gold  and  silver  13, 
other  metals  the  remainder. 

I 


RESEARCH  HAS  PRODUCED 

Improved  Insulating 
Materials 

for  today's  requirements 

Modern  electrical  equipment  is  lighter  in  weight,  more  compact, 
more  efficient  in  operation  than  that  of  just  a  few  years  ago.  It 
is  more  rugged  and  longer-lived.  These  qualities  are  the  result 
of  research — the  development  of  new  alloy  metals  of  high  ten¬ 
sile  strength,  new  insulating  materials  with  better  electrical 
and  mechanical  characteristics — materials  with  which  design 
engineers  can  successfully  attain  greater  and  ever  greater 
efficiencies  and  economies. 

Continental-Diamond  research  has  produced  many  of  these 
modern  materials  —  improved  insulating  materials  for 
today's  needs — developed  for  specific  purposes,  accepted  and 
proved  materials  which  you  can  use  with  assurance. 

We  shall  be  happy  to  advise  with  you  on  the  selection  and  use 
of  any  or  all  of  these  materials. 

CONTINENTAL-DIAMOND 
FIBRE  COMPANY 

Newark,  Delaware 

MIC ABOND— mica  in  its  most  usable  form.  Widely  used  where  high 
temperatures  are  a  factor. 

DILECTO— laminated  phenolic  insulation  that  retains  its  electrical  prop¬ 
erties  even  when  exposed  to  moisture  or  high  humidity. 

VULCOID— a  semi-thermoplastic,  highly  moisture  resistant,  compara¬ 
tively  low  cost  insulation  that  retains  formed  shapes  permanently. 

DIAMOND  FIBRE— -combining  electrical  and  mechanical  qualities 
with  low  cost.  It  is  the  preferred  insulation  for  many  purposes. 
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Professional  Services 


Consulting 

Accounting 

Valuations 


Management 

Appraisals 

Construction 


Designing 

Testing 

Financing 


Inspections 
Cost  Analysis 
Investigations 
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Lighting  Load  de  Luxe  refrigeration),  but  has  in  addition  a 

rr'  It  on  well  water,  air-cooline  system. 

[Continued  from  page  31  \  r  u  •  -j  j  -.i 

Each  omce  is  provided  with  a  wall 

in  diameter  and  a  16-ft.  shell-and-tube  type  of  electric  clock  operating  on  the 

water  cooler  28  in.  in  diameter.  Com-  lighting  system,  and  conveniently  lo- 

pressors,  condensers  and  pumping  cated  below  it  is  a  weather  indicator 

equipment  are  installed  in  the  base-  supplying  the  psychological  need  for 

ment.  From  each  of  the  two  water  knowing  at  all  times  what  the  outside 

coolers  refrigerated  water  is  pumped  weather  conditions  are  by  means  of  a 

to  York  air  washers  which  condition  small  panel  having  three  colored  glass 

various  zones  in  the  building.  bullseyes  and  miniature  electric  bulbs 

Thus,  the  main  floor  offices  are  behind  each.  A  chart  will  interpret 

served  by  one  air  washer  and  the  the  different  color  combinations  and 

second  floor  offices  by  another.  Each  provide  for  the  fact  that  people  work- 

one  is  designed  to  maintain  a  summer  ing  in  a  building  containing  no  win- 

condition  which  is  predicated  on  out-  dows  will  invarably  wonder  as  to  the 

door  temperature  variations,  so  that  weather. 

people  entering  or  leaving  the  building  Weather  indications  are  told  by 
will  not  be  subjected  to  any  unpleasant  three  lights,  operating  during  business 

“shock.”  This  is  done  by  employing  hours  each  of  a  different  color,  by 

differential  thermostats  which  are  set  which  seven  combinations  of  lights  can 

so  that  when  the  outside  temperature  is  be  had.  E^ch  of  these  seven  combina- 

70  deg.  F.  the  indoor  temperature  will  tions  of  color  will  indicate  a  different 

he  72  deg.  F.,  and  for  each  3-deg.  in-  condition  of  outdoor  weather.  White, 

crease  in  outdoor  temperature  the  in-  green  and  red  colors  are  used.  This 

door  temperature  will  be  increased  1  is  what  they  indicate: 

deg.  F.  White . Clear  Red . Rain 

White  and  red  . . .  Cloudy  Green  .  . .  Snow 
"  ®  Green  and  white _ Clear  with  snow  on 

The  air  washer  for  the  main  floor  is  ^  j  j  c  • 

.  1,  1  .  ,  ,  .11  Green  and  red _ Snowing,  with  snow  on 

installed  in  the  basement  with  the  two  ground 

compressor  units  and  conditioned  air  is  Red,  white  and  green  ..These  three  colors 
i.j.j.x  j"  u  iv.  combined  used  only  ten  minutes  before 

supplied  to  ducts  furred  in  above  the  umbrellas 

hallways  to  be  distributed  to  the  va-  or  raincoats  and  overshoes, 

rious  offices,  lobby  and  corridors.  Air  . 

is  returned  from  these  offices  through  usion 

grilles  in  the  lower  part  of  the  office  Like  the  Sears-Roebuck  store  in  Chi- 
doors  into  the  hallways,  from  which  cago,  the  Hershey  building  is  without 
it  is  drawn,  with  some  fresh  air,  back  windows,  without  drafts,  without  wood 
to  the  air  washer.  and  almost  without  noise.  Further,  it 

The  second  floor  is  similarly  condi-  is  without  desk  lamps,  without  shad- 
tioned  by  an  air  washer  installed  in  a  ows,  without  glare  and  apparently 
penthouse  on  the  roof.  From  this  without  dust  cloths,  mops  and  brooms, 
point  insulated  air  supply  ducts  run-  Strange  as  it  may  seem,  the  building 
ning  across  the  roof  distribute  the  con-  is  by  no  means  a  millionaire’s  toy. 
ditioned  air  to  plaques  in  the  second  “It  costs  more  to  erect  a  building 
floor  ceiling.  Air  is  returned  to  the  with  windows,”  says  F.  R.  Murrie, 
washer  for  reconditioning  from  grilles  president  of  the  Hershey  Chocolate 
at  the  floor  line  of  the  west  end  of  the  Corporation.  “Think  of  the  cost  of 
building.  •  special  masonry  around  the  window 

The  first  system  was  based  on  a  openings,  sash  frames,  glass,  screens, 
lighting  load  of  2^  watts  per  square  awnings,  etc.”  Operating  costs  are 
foot  of  floor  area,  a  population  load  lower,  and  in  fact  the  company’s  goal 
of  167  people  in  the  third  floor  offices,  is  a  25  per  cent  saving  in  operating 
268  in  the  second  floor  offices  and  an  cost  by 

electric  light  load  of  10,000  watts.  1.  Reduced  heating  and  cooling 

A  minimum  of  15  cu.ft.  of  outside  costs,  elimination  of  heat  leakage, 
air  per  person  per  minute  is  intro-  2.  Lessened  noise  and  other  distrac- 
duced  in  the  office  to  insure  freshness,  tions,  both  internal  and  external, 
with  a  complete  change  of  air  every  The  daily  consumption  of  3,720  kw.- 
eight  minutes.  hr.  per  day  corresponds  roughly  to 

The  air-conditioning  system  installed  the  usage  of  1,800  domestic  customers, 
to  handle  the  printing  department  in  and  this  load  with  its  daily  load  factor 
the  rear  of  the  building  is  similar  to  the  of  41  per  cent  is  a  piece  of  business  to 
first  in  compressor  capacity  (135  tons  intrigue  any  utility  company. 


Long  life,  ease  of  han¬ 
dling,  high  strength  and 
mechanical  stability; 
these  desirable  properties 
of  both  copper  and  Cop- 
perweld  are  obtained  in 
Type  A  Conductors. 

Lines  built  with  Copper- 
weld  Type  A  Conductors 
iHre  economical  to  build 
and  to  maintain.  Long 
span  construction  can  be 
used  without  sacrificing 
safety. 
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of  that  good  gulf  gasoline  W  GULFLOBE  motor  oil 


Would  you  like  to  have  complete  iofor 
mation  regarding  the  use  of  Gulf  Crystal 
Cylinder  Oil  in  your  prime  movers?  The 
coupon  is  for  your  convenience.  .A 


GULF  OIL  CORPORATION  of  Pennsylvania  E.W.  6 

GULF  REFINING  COMPANY  •  3800  Gulf  Bid*.,  Pinsburgh,  P*. 

Please  give  me  complete  information  regarding  the  use  of  Gulf 
Crystal  Cylinder  Oils  in  engines  of  the  following  types . 


Name . . . . 
Company . 
Address . . 


A 


m 


2Ui  Ideal  Lubricant  •  •  •  fot 

2xactina  ^petatina  ^onJiitioni 


^ULF  Crystal  Cylinder  Oils  have  been  highly  filtered  and  specially 
^  compounded  to  insure  a  maximum  of  protection  to  steam  cylin¬ 
ders  under  some  of  the  most  exacting  steam,  temperature  and  operat¬ 
ing  conditions. 

The  superior  quality  of  Gulf  Crystal  Cylinder  Oils  results  from  the 
careful  preparation  that  is  given  to  this  lubricant  before  it  is  shipped 
to  the  user.  Thoroughly  freed  from  wax  and  other  impurities  which 
injure  the  lubricating  ability  of  an  oil.  Gulf  Crystal  Cylinder  Oil  goes 
further  and  is  consumed  in  smaller  quantities  than  lubricants  refined 
fly  less  efficient  processes. 

Operators  of  many  types  of  steam  engines  are  finding  Gulf  Crystal 
Cylinder  Oils  the  best  insurance  they  can  buy  against  excessive  wear 
*nd  repair  expense.  Give  them  a  trial  in  your  equipment. 


GULF  OIL  CORPORATION  OF  PENNSYLVANIA 
GULF  REFINING  COMPANY,  General  Offices,  Gulf  Bldg.,  PHtsburgh,  Pa. 


With  today’s  increased 
demands  on  power 
plants,  engineers  need 
the  best  lubricating  oil 
obtainableto  guarantee 
freedom  from  excessive 
friction,  shutdowns  and 
repairexpense.  Leading 
plants  are  using  Guff 
Crystal  Cylinder  Oil  to 
secure  best  results. 


4  REASONS  WHY 

GULF  CRYSTAL  CYLINDER  OILS 
ARE  THE  STEAM  CYLINDER  LU¬ 
BRICANTS  OF  UNPARALLELED 
QUALITY. 


4  Refined from  selected  crudes.  GULF 
■  CRYSTAL  CYLINDER  OILS  are  man- 
ufactured  from  highly  refined,  highly  fil¬ 
tered  Cylinder  Oils  of  outstanding  quality. 

A  Better  atomization.  GULF  CRYS- 
^  TAL  CYLINDER  OILS  are  manufac¬ 
tured  to  atomize  very  easily  and  be  carried 
readily  by  the  steam  to  all  rubbing  surfaces. 

A  Minimum  Deposits.  The  special  re- 
^  fining  of  GULF  CRYSTAL  CYLIN¬ 
DER  OILS  minimizes  deposits  in  cylin¬ 
ders  and  on  valves,  resulting  from  high 
temperatures  or  bad  water  conditions. 

A  Ease  of  separation.  GULF  CRYS- 
^  TAL  CYLINDER  OILS  may  be  readily 
separated  from  ex- 
haust  steam  or  con- 
V  \  densate.  This  is  im- 
%  \i  -J  portant  where  they 
jKm  re-used  in  the 
where  the 
condensate  is  re- 
turned  to  the  boil- 
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THE  STAR 

METER 

SEAL 

MAKES  METERS 
TAMPERPROOF 


A  limple,  inexpensive  porcelain  cap  that 
seals  all  type  CS  meters  effectively  and  per¬ 
manently — cannot  be  removed  without  com- 
ptetely  destroying  or  badly  mutilating  it. 
Write  for  sample  and  details. 

We  make  porcelain  for  all  electrical  insulat¬ 
ing  needs — for  decorative  purposes- 


THERMOLAIN 


Heat  Resistant  Refractory 


Thermolain  is  a  porous 
porcelain  of  good  me¬ 
chanical  strength  —  an 
excellent  refractory  for 
ranges,  heaters,  irons, 
rheostats,  immersion 
heaters,  etc.,  where  rapid 
changes  of  temperature 
occur. 


L  A  V  O  L  A  I  N 

for  Mechanical  Strength 


A  dense,  heat-resistant 
insulation — recommend¬ 
ed  for  bushings,  coils, 
rods  and  other  parts  re¬ 
quiring  mechanical 
strength  and  for  ovens, 
toasters  and  other  equip¬ 
ment  where  high  dielec¬ 
tric  strength  at  high  tem¬ 
peratures  is  necessary. 


We  make  a  number  of  porcelains  for  many 
purposes— can  supply  the  exact  material 
and  part  you  need  to  give  maxinxim  service. 
Write  us. 

STAR  PORCELAIN  CO. 

TRENTON.  N.  J. 


Facts  on  Distribution  Costs 

[Continued  from  page  34] 

distribution  is  of  the  order  of  ten  times 
or  more  that  of  overhead.  Overhead 
lines  can  be  improved  in  appearance 
and  they  can  give  very  satisfactory 
service.  Considerable  thought  should 
be  given  a  situation  before  changing 
to  underground  if  economy  is  an  ob¬ 
ject.  The  Detroit  Edison  Company, 
for  example,  has  saved  a  considerable 
investment  in  the  preliminary  stages 
of  its  installation  of  a  secondary  net¬ 
work  by  leaving  the  transf  jrmers  and 
a  large  part  of  the  secondaries  over¬ 
head  until  underground  installations 
become  really  necessary.  Perhaps  a 
little  mere  spent  in  improving  the  ap¬ 
pearance  of  overhead  lines  in  some 
cases  may  forestall  demands  for  its 
removal  and  hence  be  well  justified. 

Study  economics  of  all 
equipment  failures 

It  is  important,  in  considerations  of 
economy,  that  the  distribution  engineer 
have  the  proper  attitude  toward  fail¬ 
ures  of  equipment  or  service  which  do 
occur  or  which  he  thinks  might  occur. 
Naturally,  it  is  highly  desirable  to  pre¬ 
vent  failures  when  it  is  feasible  to  do 
so.  There  is  a  tendency  in  some  quar¬ 
ters  to  feel  that,  whenever  a  failure 
does  occur,  something  must  be  done  im¬ 
mediately  to  prevent  its  ever  occurring 
again.  In  fact,  if  records  are  studied 
and  the  theory  of  probability  applied, 
it  may  be  found  that  that  particular 
kind  of  failure  will  very  likely  not 
occur  again  within  his  lifetime.  On 
the  other  hand,  there  will  probably  be 
situations  frequently  on  his  system 
where  trouble  is  much  more  likely 
and  which  are  not  being  given  any 
particular  attention.  A  proper  balance 
in  thinking  in  this  regard  is  needed  to 
prevent  unjustified  expenditures  in 
doubling  the  strength  of  some  part 
which  has  broken  from  some  unusual 
defect,  providing  throwover  lines  or 
networks  for  customers  who  can  and 
will  stand  the  occasional  short  outage 
which  they  experience,  or  introducing 
new  and  untried  gadgets  on  the  system 
which  may  eventually  cause  more 
trouble  and  expense  than  that  which 
they  are  supposed  to  prevent.  In  this 
regard,  let  a  word  be  said  for  sim¬ 
plicity  of  design.  In  general,  the 
simpler  and  more  standard  the  distri¬ 
bution  system  can  be  kept,  with  due 
regard  to  good  operation  and  good 
service,  the  better. 

There  is  no  doubt  that  the  require¬ 


ments  of  good  service  are  increasing. 
This  is  the  result  of  several  factors, 
the  customer’s  greater  use  of  electricity, 
his  being  accustomed  to  high  quality  of 
service,  and  improvements  in  system 
design  and  operation.  Better  service, 
in  general,  will  naturally  follow  in¬ 
creasing  load  due  to  the  increasing 
revenue  and  the  increasing  importance 
of  the  load.  On  the  other  hand,  it 
should  be  recognized  that,  other  things 
being  equal,  the  better  the  service  the 
higher  the  cott  of  distribution.  Hence, 
the  standards  which  a  company  expects 
to  live  up  to  should  be  carefully  set 
with  due  regard  to  reasonableness  in 
connection  with  the  type  of  load 
served.  The  three  main  elements  of 
good  service — good  voltage  regulation, 
good  continuity  of  service  and  a  mini¬ 
mum  of  flicker — can  all  be  given  cus¬ 
tomers  practicably  and  must  be  beyond 
the  limits  which  would  cause  com¬ 
plaints.  Unreasonable  demands  for 
any  of  these  can  only  be  met  by  addi¬ 
tional  cost.  An  economical  distribu¬ 
tion  system  will  be  based  on  reason¬ 
able  standards  fitted  to  the  type  of 
load  served. 

Conclusion  against  use  of 
arbitrary  yardsticks 

Summarizing,  this  paper  has  at¬ 
tempted  to  show  something  of  the 
actual  importance  of  distribution  costs 
and  the  way  these  costs  are  divided 
among  various  elements  of  construc¬ 
tion,  indicating  where  economies  may 
best  be  made.  Betterments  to  service 
and  reductions  in  costs  are  possible  on 
most  systems,  especially  those  where 
less  attention  has  been  paid  to  distri¬ 
bution  engineering.  This  is  not  a  sim¬ 
ple  process,  however,  and  requires 
careful  and  understanding  application 
of  the  best  principles  of  engineering, 
rather  than  arbitrary  yardsticks.  Major 
cuts  in  cost  are  not  to  be  anticipated 
on  present  systems  which  have  been 
well  designed.  The  process  of  making 
economies  is,  rather,  a  job  of  “whit¬ 
tling”  relatively  small  percentages  off 
the  various  items  of  which  the  whole 
system  is,  and  must  be,  composed.  The 
results  obtained  will,  in  many  cases, 
be  surprisingly  worth  while. 

NOTE  —  This  is  one  of  the 
series  of  articles  on  distribu¬ 
tion  representing  the  studies 
made  by  the  Edison  Electric 
Institute  subcommittee  on  dis¬ 
tribution.  These  authors  know 
whereof  they  write. — Editors. 
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WHETHER  IT’S 
24  GAUGE  SHEET 
OR  3-IN.  SLAB... 

I  WANT  SPEEDY 
WELDING!' 


THEN  YOU  WANT! 
THE  FLYWHEEL 
ACTION  OF 

INDEPENDENT 
EXCITATION  ” 


Dunng  Che  welding  process,  conditions 
within  the  arc  are  continually  changing. 
The  degree  to  which  the  welding  gen¬ 
erator  ”keeps  up”  with  these  changes 
affects,  to  a  large  extent,  the  ease  of 
handling  the  arc  and  hence  the  speed 
of  welding  in  order  to  secure  welds  of 
the  highest  quality. 


"You  can  weld  overhead,  out  in  the  wind,  in  crowded  quarters,  with  extremely 
light  or  heavy  penetration  faster  with  a  ^Shield-Arc^  than  any  other  welder. 
Just  another  claim?  Not  on  your  life!  Examine  the  records ...  or  study  the 
technical  facts.  This  'out  in  front’  performance  is  the  result  of 

INDEPENDENT  EXCITATION 

"It  acts  like  an  electrical  flywheel.  Always  going  full  tilt,  it  gives  the  welding 
generator  a  constant  source  of  magnetic  flux.  And  so  equipped,  the  generator 
turns  out  a  steadier  current . . .  enabling  the  operator  to  get  denser  welds, 
faster,  under  all  conditions. 

"Here  are  other  advantages  of  independent  excitation  . . .  'extras’  given  ^ Shield- Ard 
users:  i.  It  prevents  inadvertent  polarity  reversals.  The  elimination  of  this 
nuisance  banishes  many  interruptions  and  helps  give  you  more  consistant 
results.  2.  It  makes  available  auxiliary  power.  3.  It  cuts  the  upkeep  cost  of 
the  welder,  for  there  are  only  two  small  brushes  for  exciting  purposes.  Insist 
on  independent  excitation.  It  pays  every  time  you  use  your  welder! 

"Ask  for  26  more  reasons  why  a  *Shield-Ard  welder  quickens  welding,  lowers 
its  cost  and  broadens  its  use!  Call  in  the  Lincoln  man 
nearby  or  just  mail  the  coupon.”  The  LINCOLN 
Electric  Co.,  Dept. U  -261,  Geveland, Ohio.  Largest 
Manufacturers  of  Arc  Welding  Equipment  in  the  World. 


‘-EXCITER  IS  ELECTRICALLY 
INDEPENDENT  OF  MAIN  GENERATOR 


In  a  " Shield- Ar^’  welder  this  response 
is  immediate  because  its  excitation  is 
supplied  by  a  generator  that  is  elec¬ 
trically  independent  of  the  main  gener¬ 
ator.  This  independent  excitation  is 
constantly  ”on  the  go,”  always  full- 
force  . . .  ready  to  snap  on  the  current 
"brakes”  or  snap  on  the  "accelerator.” 
As  a  result,  at  all  heat  and  penetration 
values,  the  arc  is  steadier;  and  metal 
splatter  and  gas  inclusions  are  minimized. 


Co. 

*"**•  Ofcio 

f*'"p/ete 


SHIELD -ARC 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 

SACRAMENTO,  CALIF.  —  Has  plans 
maturing  for  new  electrical  distributing 
system,  including  extensions  in  neighboring 
territory,  with  power  substation,  switching 
station  and  other  facilities.  Cost  about 
$12,000,000,  of  which  $5,400,000  is  being 
secured  through  Federal  aid. 

ANDERSON,  IND.  —  Guide  Lamp  Com¬ 
pany,  manufacturer  of  automobile  headlights, 
plans  installation  of  motors  and  controls, 
conveyors  and  other  equipment  in  new  addi¬ 
tion  to  plant,  280x400  feet.  Cost  about 
$250,000.  Company  is  a  unit  of  General 
Motors  Corporation,  New  York,  N.  Y. 

KANSAS  CITY,  KAN.— Board  of  Public 
Utilities,  City  Hall,  Charles  A.  Lowder,  secre¬ 
tary,  receives  bids  until  July  1  for  6,000-hp. 
high-pressure  boiler  unit  and  accessory 
equipment  (Contract  No.  1)  ;  until  July  8 
for  one  37,5(X)-kva.  turbo-generator  unit,  with 
auxiliaries  (Contract  2)  ;  and  at  last  noted 
time,  for  40,0(X)  sq.ft.,  condenser  unit,  with 
accessory  equipment  (Contract  3),  for 
municipal  electric  light  and  power  station. 
Extensions  and  improvements  will  be  made 
in  plant  to  cost  about  $1,5(X),(X)0,  including 
equipment.  Burns  &  McDonnell  Engineer¬ 
ing  Company,  107  West  Linwood  Boulevard, 
Kansas  City,  Mo.,  is  consulting  engineer. 

KNOXVILLE,  TENN.— TVA,  Director  of 
Purchases,  receives  bids  until  June  23  for 
steel  transmission  towers  for  proposed  new 
power  line  from  Chickamauga  Dam  to  Watts 
Bar  Dam. 

LITCHFIELD,  MINN.— Meeker  Co-opera¬ 
tive  Light  &  Power  Association,  Litchfield, 
Irving  Clinton,  secretary,  receives  bids  until 
June  27  for  rural  electrical  distributing  sys¬ 
tem,  totaling  125  miles,  including  connections 
and  facilities  for  power  supply  from  local 
municipal  power  plant.  Financing  has  been 
arranged  through  Federal  aid.  H.  McDonald 
is  engineer. 

PONTIAC,  MICH. — Pontiac  Motor  Com¬ 
pany  plans  installation  of  motors  and  con¬ 
trols,  conveyors,  electric  hoists  and  other 
equipment  for  expansion  in  automobile  axle 
manufacturing  works.  Cost  over  $500, (XX). 
Company  is  a  subsidiary  of  General  Motors 
Corporation,  New  York,  N.  Y. 

BALTIMORE,  MD. — Purchasing  and  Con¬ 
tracting  Officer,  Holabird  Quartermaster 
Depot,  Baltimore,  receives  bids  until  June  24 
for  quantity  of  electrical  supplies,  including 
wire,  switches,  insulators,  carbon  brushes, 
cable,  fuses,  condulets,  etc.  (Circular  169). 

HUNTLEY,  MONT.— Huntley  Project  De¬ 
velopment  Association,  Huntley,  recently  or¬ 
ganized,  plans  transmission  and  distributing 
lines  in  Yellowstone  and  Bi«r  Horn  Counties 
for  rural  electrification,  totaling  about  110 
miles,  with  power  substation  and  senice 
facilities.  Power  will  be  secured  at  whole¬ 
sale  from  Montana  Power  Company.  Fund 
of  $130,000  has  been  secured  through  Fed¬ 
eral  aid.  Work  scheduled  to  begin  soon. 

IOWA  CITY,  IOWA — Has  plans  maturing 
for  new  city-owned  electric  power  plant  ai;d 
electrical  distributing  system.  Fund  of 
$915,000  is  being  arranged  through  Fedf'ral 
aid.  Burns  &  McDonnell  Engineering  Com¬ 
pany,  107  West  Linwood  Boulevard,  Kansas 
City,  Mo.,  is  consulting  engineer. 

PORT  COLBORNE.  ONT.-International 
Nickel  Company,  67  Wall  Street,  New  \ork, 
N.  Y.,  plans  installation  of  motors  and  con¬ 
trols,  transformers  and  accessories,  convey¬ 
ors,  electric  hoists  and  other  equipment  for 
expansion  in  electrolytic  nickel  refining 
plant  at  Port  Colborne,  to  increase  output 
about  50  per  cent.  Cost  over  $1,0(X),000. 

WILSON,  N.  C. — Wilson  County  Electric 
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BLAW-KNOX  COMPANY 

2013  FARMERS  BANK  BUILDING.  PITTSBURGH.  PA. 


BLAW-KNOX  PRODUCTS 

- for - 

PUBLIC  UTILITIES 


■.sFs-  ■' 

■5 


TRANSMISSION  TOWERS 


Thousands  of  miles  of  transmission  towers  .  ...  structural  work 
necessitating  highly  specialized  fabrication  .  .  .  enormous  areas 
of  Electroforged  open  flooring  .  .  .  standard  steel  buildings  for 
all  uses  .  .  .  gas  cleaners  for  natural  gas  lines  .  .  .  steel  forms 
for  concrete  tunnels,  walls,  etc.  .  .  .  steam  purifiers,  desuper¬ 
heaters  .  .  .  clamshell  buckets  .  .  .  and  other  products  of  Blaw- 
Knox  manufacture  are  at  work  for  the  Pubhc  Utilities  of  America. 

The  fact  that  Blaw-Knox  Products  are  in  accord  with  the  rigid 
standards  of  Pubhc  Utihty  purchasing  is  proof  not  only  of  the 
merit  of  the  products  themselves  but  of  the  house  behind  the 
products. 


DESUPERHEATERS 


GAS  CLEANERS 


STEEL  BUILDINGS 


CLAMSHELL  BUCKETS 


ni*"'  BODIES 

HAVE  DEPENDABLY  SERVED  UTILITY 
CONSTRUCTION  and  MAINTENANCE  NEEDS 

rnR  years^^h^h 


epTO".* 

WISCONSIN 


Membership  Corporation,  recently  chartered, 
plans  transmission  and  distributing  lines  for 
rural  electrification  in  Wilson  County,  total¬ 
ing  about  129  miles,  with  service  facilities. 
Fund  of  $160,000  has  been  secured  through 
Federal  aid. 

WASHINGTON,  D.  C.  — United  States 
Engineer  Office,  Navy  Building,  Washington, 
receives  bids  until  June  24  for  40  miles  of 
copper-covered  steel  telephone  wire  (Circu¬ 
lar  95). 

BOONE,  IOWA — Iowa  Electric  Light  & 
Power  Company,  Cedar  Rapids,  Iowa,  plans 
extensions  and  improvements  in  power  plant 
at  Boone,  including  electrical  distributing 
lines  in  that  district.  Cost  about  $100,000. 
Work  will  begin  as  soon  as  renewal  of  fran¬ 
chise  is  secured,  for  which  negotiations  are 
now  under  way. 

JANESVILLE,  WIS.  —  Chevrolet  Motor 
Company,  Fisher  Body  Division,  Industrial 
Avenue,  plans  installation  of  motors  and 
controls,  conveyors,  electric  hoists  and  other 
equipment  in  new  one-story  plant  addition. 
Cost  over  $400,000.  Albert  Kahn,  Inc.,  New 
Center  Building,  Detroit,  Mich.,  is  architect 
and  engineer.  Company  headquarters  are 
at  Detroit;  it  is  a  subsidiary  of  General 
.Motors  Corporation,  New  York,  N.  Y. 

GLENCOE,  MINN. — Receives  bids  until 
June  30  for  municipal  electric  power  plant, 
including  Diesel  engine-generating  units  and 
auxiliaries;  also  for  electrical  distributing 
system.  G.  M.  Orr  &  Company,  Baker  Build¬ 
ing.  .Minneapolis,  Minn.,  are  consulting 
engineers. 

BROOKLYN,  N.  Y. — Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washing¬ 
ton.  D.  C.,  receives  bids  until  June  23  for 
one  motor-generator  set,  and  three  sets  of 
brushes  for  generator,  for  Brooklyn  Navy 
Yard  (Schedule  8128). 

GREENWICH,  CONN.  —  Electrolux.  Inc., 
Old  Greenwich,  plans  installation  of  motors 
and  controls,  conveyors  and  other  equipment 
in  new  three-story  addition  to  vacuum- 
cleaner  manufacturing  plant.  Cost  close  to 
$100,000. 

MARSHALL.  MO. 


I  The  Highway  organization  has  al- 

ways  been  able  to  meet  the  demands 
^  of  various  public  utilities  in  their 

varying  needs  for  maintenance,  service,  and  construction  bodies. 
Engineers,  well  versed. in  utility  problems,  have  designed  bodies 
with  a  view  to  durability  and  appearance  as  well  as  accessibility 
and  convenience. 

No  matter  what 

ments  there  • 

a  Highway  i 

body  eco- 

nomically  adapt- 


This  new 
Type  LCW 
is  of  all 
steel 


Receives  bids  until 
June  29  for  extensions  and  improvements  in 
city-owned  electric  power  plant,  including 
new  1,500-kw.  steam  turbo  generator  unit, 
steam  condenser  unit,  boiler,  stoker  and 
economizer,  switchboard  and  accessory  equip¬ 
ment,  storage  battery  and  charging  appa¬ 
ratus,  combustion  control  equipment,  over¬ 
head  crane  and  hoist,  etc.  Cost  about  $215,- 
(KX).  Henry-Lowry  Engineering  Company, 
114  West  Tenth  Street,  Kansas  City,  Mo.,  is 
consulting  engineer. 

.MEMPHIS,  TENN. — Armour  &  Company, 
Inion  Stock  Yards,  Chicago,  Ill.,  plan  in¬ 
stallation  of  motors  and  controls,  conveyors 
and  other  equipment  for  expansion  and 
modernization  of  cottonseed  oil  mill  at  1701 
Thomas  Street,  Memphis,  formerly  property 
of  Memphis  Cotton  Oil  Mill,  recently  ac¬ 
quired.  Cost  about  $100,000. 

BL.YIR,  NEB.  —  Nebraska  Power  Com¬ 
pany,  Omaha,  plans  extensions  in  transmis¬ 
sion  lines  for  rural  service  in  portion  of 
Washington  County,  vicinity  of  Blair.  Com¬ 
pany  will  also  make  extensions  in  transmis¬ 
sion  lines  in  Cedar  Bluffs,  Neb.,  district,  for 
similar  purpose,  including  improvements  in 
present  lines.  Permission  has  been  secured. 


con- 
us- 

ing  rust-re¬ 
sisting,  galvanealed  metal 
in  the  compartments  and 
panels.  All  through  its 
design  it  represents  years 
of  experience  in  body  ar¬ 
rangement  and  construc¬ 
tion.  It  is  rugged  and 
light  in  weight.  It  is  de¬ 
signed  so  as  to  afford  the 
utmost  in  convenience. 
There  is  ample  room  for 
tools  and  various  materi¬ 
als  and  is  otherwise  built 
to  serve  the  widest  range 
of  utility  needs. 


Write  for  bulletin  showing  our  large  line  of  bodies, 
including  Type  LCW  featured  here. 

Ask  for  the  Highway  Catalog  showing  complete  line 
of  Earth  Boring  Machines,  Winches,  Trailers,  and 
Derricks. 


Eleclromaster  Dividend 

Directors  of  Electromaster,  Inc.,  De- 
hoit,  makers  of  Electromaster  electric 
range  and  water  heater,  has  announced 
a  dividend  of  12^/^  cents  per  share  on 
the  company’s  common  stock.  The  an¬ 
nouncement  stated  that  this  dividend  is 
payable  on  July  1  to  stockholders  of 
record  as  of  June  15. 
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6SjixJJij&€Lnj2  CornipuciMJu 


4121  South  La  Salle  Street 


Chicago,  Illinois 


AIR  COMPRESSORS 

Allis-Chalmerii  Mfg.  Co.,  Milwaukeo,  Wis. 

AIR-CONDITIONING  EQUIPMENT 
General  pectrio  Co.,  Schenectady,  N. 
KeJvinator  Corp,,  Detroit,  Mich. 

Weotinghouse  E.  &  M.  Co.,  E.  Pittsburgh,  Pa, 

ALLOYS,  COPPER 

Mallory  &  Co..  P.  R.,  Indianapolis,  Ind. 

AMMETER.  CLIP-ON 

Coiumbia  Eiec.  Mfg.  Co.,  Cleveland,  Ohio 
Ferranti  Electric,  Inc.,  New  York,  N,  Y. 


■HHI  wired  a  well-known  utility  during  the  recent 
flood  emergency,  and  that  is  the  way  they 

When  the  unexpected  happens,  Tong  Tests 
are  invaluable  in  locating  troubles  in  motors, 
cables,  transformers,  etc.  But  they  are  even 
more  valuable  in  -every  day  service  because 
these  instruments  enable  you  to  measure  any 
A.C.  or  D.C.  current  instantly,  accurately  and 
without  breaking  the  circuit.  When  period- 
ically  checked,  electrical  equipment  seldom 
gives  trouble. 

Tong  Tests  are  inexpensive  and  measure 
currents  up  to  800  amperes.  May  we  send 
you  a  copy  of  the  new  bulletin  describing 
these  precision-built  instruments? 

THE  COLUMBIA  ELECTRIC  MFC.  CO. 

Ave.  Cleveland,  Ohio 

In  Canada:  Bepco  Canada,  Ltd.,  Montreal 


ANALYSES.  REVENUE 

Recording  A  iStstlstlcal  Corp.,  New  York,  N.  Y. 

ANCHORS,  GUY 

Chance  Company,  Centralia,  Mo. 

Everstick  .Anchor  Co.,  Fairfldd,  Iowa. 
Hubbard  &  Co.,  Plttoburgh,  Pa. 

Kearney  Corp.,  James  R..  St.  Ixiuis,  Mo. 

Line  Material  Co.,  South  Milawukee,  Mis. 

ANNUNCIATORS 

Cory  Corp.,  Chas.,  Brooklyn,  N.  Y. 

APPLIANCES.  HEATING 

General  Electric  Co„  Schenectady,  N.  Y. 
Graybar  Electric  Co..  New  York,  N.  Y. 

BATTERIES.  STORAGE,  ALL  APPLICATIONS 
Electric  Storage  Battery  Co.,  Phila.,  Pa. 
Philadelphia  Storage  Battery  Co.,  Phila.,  Pa. 

BATTERIES.  STORAGE,  AUTOMOTIVE 
Flrestme  Tire  &  Rubber  Co.,  Akron.  Ohio 
Philadelphia  Storage  Battery  Co.,  Phiia.,  Pa. 

BLOCKS.  LINEMEN’S  CABLE  STRINGING 
Western  Block  Co..  Lockport,  N.  Y. 

BOILERS.  STEAM 

Babcock  k  Wilcox  Co.,  New  York,  N.  Y. 
Combustion  Engineering  Co.,  New  York,  N.  Y. 

BRACKETS  &  WIREHOLDERS.  INSULATED 
Hubbard  k  Co.,  Pittsburgh.  Pa. 

Line  Material  Co..  South  Milwaukee.  B'U. 
Porcelain  Products,  Inc.,  Parkersburg,  W.  Va. 
St.  Louis  Malleable  Casting  Co..  St.  Louis,  Mo. 
VtiUGes  Service  Co..  Allentown,  Pa. 


BRASS  AND  BRONZE 

Bridgeport  Brass  Co.,  Bridgeport.  Conn. 


Depend  on 

Sherman 

SOLDERING 

LUGS 


BRUSHES  CARBON 

National  Carbon  Co.,  Cleveland,  Ohio 


BURNERS.  OIL,  GAS.  PULVERIZED  FUEL 
Babcock  &  Mllcox  Co..  New  York.  N.  Y. 
Combustion  Ehigineerlng  Co..  New  Y'ork,  N.  Y. 

BUS  BAR  SUPPORTS 

Burndy  Engineering  Co..  New  York,  N.  Y. 
General  EUectric  Co.,  Schenectady,  N.  Y. 
Schweitzer  &  Conrad,  Inc.,  Chicago,  III. 


BUS  BARS  &  TUBES 

American  Brass  Co.,  Waterbury,  Conn, 


CABLE  ALUMINUM 

Aluminum  Co.  of  America.  Pittsburgh,  Pa. 
General  Cable  Corp.,  New  York,  N.  Y. 


A  correct  style  and  size  for  every  purpose.  Carefully 
and  accurately  made  of  purest  copper.  Better  conduc¬ 
tivity.  Solder  can’t  leak  out.  Good  appearing.  Uniform. 

No  burrs.  Write  for  bulletin  No.  6. 

SOLD  BY  JOBBERS 

H.  B.  SHERMAN  MFC.  C0.«  BATTLE  CREEK,  MICHIGAN 


CABLE.  NETWORK 

Anaconda  Wire  &  Cable  Co.,  New  York,  N.  Y. 
American  Steel  St  Wire  Co..  Chicago,  III. 
Crescent  Ins.  Wire  &  Cable  Co.,  Trenton,  N.  J. 
Rockbestos  Products  Corp.,  New  Haven,  Conn. 

CABLE.  PAPER  INSULATED 

American  Steel  &  Wire  Co.,  Chicago.  III. 
Anaconda  Wire  &  Cable  Co.,  New  York,  N.  Y. 
General  Cable  Corp.,  New  York,  N.  Y._ 
General  Electric  Co..  Schenectady,  N.  Y’. 
Kenneeott  Wire  &  C^le  Co..  Phillipsdale.  R.  1. 
Okonite-Callender  Cable  Co.,  Passaic,  N.  J. 
Roebling’s  Sons  Co.,  J.  A.,  Trenton,  N.  J. 
Simplex  Wire  &  Cable  Co.,  Boston,  Mass. 

CABLE.  PARKWAY 

American  Steel  &  Wire  Co.,  Chicago.  HI- 
Anaconda  Wire  &  Cable  Co.,  New  Y’ork,  N.  Y. 
Crescent  Ins.  Wire  &  Cable  Co.,  Trenton,  N.  *• 
General  Cable  Corp.,  New  York.  N.  Y. 
Kerite  Ins.  Wire  &  Cable  Co.,  New  York,  N.  Y. 
Okonite  Co..  Passaic,  N.  J. 

Roebling’s  Sons  Co..  J.  A.,  Trenton,  N.  J. 
Simplex  Wire  k  Cable  Co..  Boston,  Mass. 

CABLE  SERVICE  ENTRANCE  , 

Crescent  Ins.  Wire  k  Cable  Co.,  Trenton,  >.  *■ 
Simplex  Wire  k  Cable  Co.,  Boston.  .Mass. 

CABLE.  STEEL  STRAND 

American  Steel  k  Wire  Co.,  Chicago.  HI- 
Indiana  Steel  k  Wire  Co.,  Muncie.  Ind. 
Roebling’s  ^ns  Co.,  J.  A.,  Trenton.  N,  J- 

CABLE.  SUBMARINE 

American  Steel  k  Wire  Co.,  Chicago.  III. 
Anaconda  Wire  k  Cable  Co..  New  York.  >■  »• 
General  Cable  Corp.,  New  York,  N.  Y'. 
General  Electric  Co..  Schenectady,  N.  Y. 
Kerite  Ins.  Wire  k  C^le  Co.,  JJew  York.  *• 
Okonite  Co..  Passaic,  N.  J.  .  , 

Roebling’s  Sons  Co..  J.  A.,  Trenton,  >.  *• 
Simplex  Wire  k  Cable  Co..  Bo8t<*n.  Mass. 
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EMPLOYMENT  :  BUSINESS  :  OPPORTUNITIES  : 

UNDISPLATEI>— RATE  PER  WORD: 


PoMitions  Wanted  (full  or  part-time  salaried 
employment  only),  5  cents  a  word,  mini¬ 
mum  $1.00  an  insertion,  payable  in  advance. 

( See  1  on  Box  Sumbera) 

Poaitiona  Vacant  and  all  other  classifica¬ 
tions  10  cents  a  word,  minimum  chargre 
$2.00. 

Propoaala,  40  cents  a  line  an  insertion. 


INFORMATION: 

Box  Sutnbera  in  care  of  any  of  our  New 
York.  Chicago  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Diacount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


EQUIPMENT  — USED  or  RESALE 

DISPLAYEIV— RATE  PER  INCH: 

1  inch  . $7.00 

2  to  3  inches .  6.75  per  inch 

4  to  7  inches . 6.60  per  inch 

8  to  14  inches .  6.26  per  inch 

Other  apacea  and  contract  ratea  on  requeat. 
An  advertiaing  inch  is  measured  vertically 

on  one  column,  3  columns— 30  inches— 
to  a  page.  E.W. 


COPY  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  10  A.M.  MONDAY  FOR  SATURDAY’S  ISSUE  {publiahed  every  other  toeek) 

y  .  -  —  -  -  — 


POSITION  VACANT 


DESIGN  ENGINEER  wanted  by  manufacturer 
of  electrical  products;  technical  graduate  pre¬ 
ferred:  must  be  capable  of  designing  apparatus 
with  attention  to  production  economies: 
permanent  position:  give  full  qualifications  in 
first  letter.  P-487.  Electrical  World.  520  No. 
Michigan  Ave.,  Chicago.  Ill. 


EMPLOYMENT  SERVICE 


SALARIED  POSITIONS.  $2,600  to  $26,000. 

This  thoroughly  orgwized  advertising  service 
of  26  years’  recognizM  standing .  and  reputation 
carries  on  preliminary  negotiations  for  positions 
of  the  caliber  indicated,  through  a  procedure 
individualized  to  each  client’s  personal  require¬ 
ments.  Several  weeks  are  required  to  negotiate 
and  each  individual  must  finance  the  moderate 
cost  of  his  own  campaign.  Retaining  fee  pro¬ 
tected  by  a  refund  provision  as  stipulated  in 
our  agreement.  Identity  is  covered  and.  if  em¬ 
ployed,  present  position  protected.  If  you  have 
actually  earned  over  $2,600,  send  only  name 
and  address  for  details.  R.  W.  Bixby.  Inc..  262 
Delward  Bldg..  Buffalo.  N.  Y.  (E.  W.) 


POSITIONS  WANTED 


RATE  ENGINEER,  graduate,  experienced,  now 
employed,  available  short  notice,  capable  to 
organize  and  develop  rate  and  statistical  studies. 
Salary  $360.00.  PW-486.  Electrical  World. 

.‘130  West  42d  Street.  New  York  City. 


POSITIONS  WANTED 


ELECTRICAL  ENGINEER  with  three  years’ 
practical  experience  in  steel  and  copper  plants, 
seventeen  years  in  sales  engineering  and  sates 
management  and  record  of  accomplishments, 
seeking  position  with  reputable  manufacturer. 
PW-486.  Electrical  World,  520  No.  Michigan 
Ave..  Chicago.  Ill. 


SELLING 

OPPORTUNITIES 

OFFERED-WANTED 

Selling  Agencies — Sales  Executives 
Salesmen — Additional  Lines 


OPPORTUNITIES  WANTED 


POWER  SALES  ENGINEER  desires  change:  ten 
years  with  large  utility,  four  years  as  power 
sales  manager  working  with  City  Councils, 
combating  competition  and  securing  new  busi¬ 
ness.  Westinghouse  factory  training,  technical 
graduate  engineering,  age  35.  married,  go  any¬ 
where.  Available  thirty  days.  SA-484.  Elec¬ 
trical  World,  520  No.  Michigan  Ave..  Chicago, 

ni. 


OPPORTUNITIES  WANTED 


SALES  PROMOTION — 20  years’  intimate  con¬ 
tact  with  executives  and  operating  department 
heads  of  utilities  and  industrials  from  coast  to 
coast:  first-hand  knowledge  of  their  engineer¬ 
ing  practices,  requirements  and  attitudes  towards 
manufatcurers;  and  many  years’  experience  as 
managing  editor  of  technical  magazine.  Quali¬ 
fied  to  handle  customer-relations  contacts,  create 
welcome  reception  for  salesmen,  break  down 
sales  resistance,  prepare  and  present  papers 
before  industrial  groups,  stimulate  current  busi¬ 
ness  and  market  development,  minimize  tendency 
to  buy  on  price  alone,  develop  replacement-parts 
business,  secure  more  effective  publicity  in  in¬ 
dustrial  and  engineering  magazines,  unearth 
sales  ammunition  based  on  owner- benefits,  con¬ 
duct  company  house  organs  addressed  to  pros¬ 
pects.  etc.  SA-482.  Electrical  World,  330  West 
42d  Street.  New  York  City. 

'IIIMIIHIIMMMIIMIIMIHIHIHNMIllMIHIIIIMtHIINIIMIHMItIHIIIIMIItIMIMIMMINttHHIM’* 

I  ANNOUNCEMENT!  f 

I  Real  Representation  Offered  I 

i  Offices  have  been  opened  by  two  experienced  repre-  i 
:  sentatlres  In  Atlanta,  Knoxville,  and  Charlotte  to  : 
s  represent  manufacturers  of  transmission,  dlstribu-  i 
i  tlon  and  line  material.  Already  serving  nationally  1 
:  known  accounts.  If  you  are  not  already  represented  : 
i  in  the  Southeast  or  are  dissatisfied  with  present  i 
:  arrangements  write  us  now  as  only  a  few  addl-  : 
:  tional  lines  will  be  considered.  : 

S  RA-489.  Electrical  World.  330  W.  42d  St.,  N.  Y.  C.  s 


Who  Makes 

the  Transformer? 

How  often  have  you  found  difficulty  in  learning  the 
name  of  the  maker  of  a  certain  brand  of  transformer, 
switch  or  other  electrical  or  allied  product? 

With  the  Buyers  Reference  Number  of  Electrical 
World  you  can  locate  this  information  quickly  and 
easily  by  simple  reference  to  the  alphabetical  Index 
of  Company  and  Trade  Names. 

You  will  also  find  the  classified  index  of  products  most 
helpful  in  locating  the  maker  of  a  certain  product. 
Keep  this  book  handy  in  planning  your  future  buying. 
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OFFICIAL  PROPOSALS 


Bids :  June  29. 

Substations 

North  Platte,  Neb. 

Sealed  bids  will  be  received  by  the  Platte 
Valley  Public  Power  and  Irrigation  District, 
North  Platte,  Nebraska,  for  the  furnishing 
of  miscellaneous  materials  for,  and  the  erec¬ 
tion  of,  five  substations  for  the  Sutherland 
Project,  located  in  Lincoln,  Red  Willow, 
Buffalo  and  Merrick  Counties,  Nebraska, 
until  10  o’clock  a.m.,  June  29,  1936,  in  the 
office  of  the  Secretary  of  said  District,  at 
which  time  and  place  said  bids  will  be 
publicly  opened  and  read. 

The  work  will  consist  of  grading  the 
substation  sites ;  excavation  for,  and  con¬ 
struction  of,  concrete  foundations  and  duct- 
runs ;  erection  of  steel  tower  structures ; 
furnishing  certain  electrical  materials;  in¬ 
stallation  of  all  electrical  materials  and 
apparatus ;  furnishing  and  erection  of  fenc¬ 
ing,  gravel  paving,  drainage,  and  other 
collateral  items. 

Plans  and  specifications  may  be  secured 
from  the  Secretary  of  the  District  at  North 
Platte,  Nebraska. 

PLA-TTE  VALLEY  PUBLIC  POWER 
AND  IRRIGATION  DISTRICT 


Bids;  June  29. 

Electric  Distribution  Systems,  Etc. 

Sealed  proposals  will  be  received  at  City 
Hall,  Delta,  Colorado,  Monday  evening, 
June  29th,  8  p.m.,  for  the  construction  of 
a  Diesel  Electric  Generating  Plant,  orna¬ 
mental  street  lighting  and  city  distribution 
systems. 

Plans  and  specifications  may  be  seen  at 
office  of  Rocky  Mountain  Engineering  Com¬ 
pany  230  Wilda  Bldg.,  Denver,  Colo.,  or 
may  be  obtained  for  $15.00  which  will  not 
be  returned. 

ERNEST  C.  PORTER, 
Consulting  Engineer. 


SQUIRREL  CAGE  MOTORS 


SLIP  RING  MOTORS 


HP 

VMi 

Make 

Ttipe  Speed 

HP 

3-PH.,  60-CY. 

Volts  Make 

Speed 

HP 

3-PH.,  60 

Volts 

-CY 

Make 

Speed 

300 

2300 

G.E. 

KT 

1.200 

220 

440-2-20 

G.E. 

600 

350 

2200-440-220 

G.E. 

180 

250 

440-560 

G.E. 

IE 

1.200 

200 

2200  440-220 

G.E. 

600 

240 

2300 

G.E. 

900 

200 

550 

G.E. 

IE 

900 

150 

220-440-550 

G.E. 

600 

240 

2200-440-220 

G.E. 

600 

200 

2200-440-220 

G.E. 

IE 

1,200 

100 

560 

G.E. 

600 

2(M) 

2200  4000 

G.E. 

614 

150 

2200-440-220 

G.E. 

IK 

720 

100 

2200-440-220 

Whse. 

1,200 

125 

2200-440-220 

G.E. 

450 

100 

220-440 

G.E. 

KT 

1,800 

100 

650 

Wagner 

7-20 

125 

220-440 

Whse. 

900 

100 

550 

G.E. 

KT 

900 

100 

2200-550 

Whse. 

900 

120 

2200-440 

G.E. 

1,200 

100 

220-440 

G.E. 

KT 

900 

100 

440-220 

G.E. 

900 

120 

2200-440-220 

G.E. 

600 

76 

220-440 

G.E. 

KT 

720 

75 

220-440 

G.E. 

720 

DIRECT  CURRENT  MOTORS 

75 

220-440 

G.E. 

KT 

900 

60 

2200 

G.E. 

600 

HP 

Volts  Type 
230  \IPC 

Make  Speed 

200 

220-440-650 

G.E. 

600 

.50 

2200 

G.E. 

1,200 

250 

G.E. 

700 

100 

220-440 

G.E. 

1.200 

.50 

2200-440-220 

G.E. 

600 

100 

230  SK 

Whse.  625 

75 

220-440 

G.E. 

1.200  1 

.50 

550-220 

G.E. 

720 

100 

230  LC 

G.E. 

1,150 

60 

220-440 

G.E. 

720  1 

40 

2200 

G.E. 

1,200 

80 

230  RC 

G.E. 

600 

60 

220-440 

G.E. 

1,800  1 

40 

220-440 

G.E. 

900 

60 

230  CD 

G.E. 

1.150 

SYNCHRONOUS  MOTORS 


1—225  kva.,  600  r.p.m.,  2200-240-480-V..  O.E. 

1—226  kva.,  900  r.p.m.,  2300-V.,  G.E. 

1— 112i  kva.,  1200  r.p.m.,  220-480-V..  G.E. 

1—112)  kva.,  900  r.p.m.,  240-480-V..  G.E. 

1—112)  kva.,  600  r.p.m.,  2200-480-240-V.,  G.E. 
1—100  kva.,  1200  r.p.m.,  600-V.,  Whse. 

1—100  kva.,  900  r.p.m.,  240-480-V.,  Whse. 

1—76  kva.,  1200  r.p.m.,  2200-480-240-V.,  G.E. 

1—76  kva.,  1200  r.p.m.,  240-480-V.,  Cr.  Wheeler. 
1—62.5  kva.  600  r.p.m.,  2300-480-240-V.,  G.E. 

MOTOR  GENERATOR  SETS 
1— 200-kw.,  125-V.,  1200  r.p.m.,  O.E.  type  MPC., 
connected  to  type  TS,  30o  hp.,  2300/440-V., 
60-cy..  syn.  motor. 

1— 125-kw.,  125-V.,  1200  r.p.m.,  O.E.  type  MPC., 
connected  to  type  ATI,  165  kva.,  .8  PF,  220/440- 
V.,  60-cy.,  syn.  motor. 

1—75  kw..  125-V.,  1200  r.p.m.,  G.E.  type  RC.  con¬ 
nected  to  type  ATI,  115  hp.,  220  440/660-V.. 
60  cy.,  syn.  motor. 


TRANSFORMERS— bJ  CYCLE 
3 — 1250  kva..  Brown  Boverl,  33000-2300  4000  Y. 
3—500  kva.,  G.E.,  H-KUD,  13200-2300/4000  Y. 
3—600  kva.,  Allls-Chalmers,  13200-230-460. 

3—300  kva.,  Pittsburgh,  2200-220/110. 

3 — 260  kva.,  G.E.,  type  H-KDD,  13800-230/460. 
3—160  kva.,  G.E.,  type  H-KD,  4000-230/460. 

3 — ISO  kva.,  AlUs-Cbalmers  6900/13800-220  440. 
3—100  kva.,  Kublman,  2300-460. 

3—75  kva..  G.E.,  type  H-K8,  2200-110/220. 

3—60  kva.,  WTise.  type  SK,  13800-120/240. 

3—250  kva.,  G.E.,  type  H-K-KDD,  11970-2300. 
1—75  kva.,  G.E.,  type  H-K8,  4800/2400-240,  208/ 
120. 

3—50  kva.,  G.E.,  type  H-KF,  2200-220/110. 

3—25  kva.,  G.E.,  type  H-K,  2200-220/110. 

3—25  kva.,  G.E.,  type  H-K,  2200-220  410. 

3—25  kva.,  G.E.,  type  H-KR,  13800-230  460. 

A.  C.  GENERATORS 
1—300  kva.,  900  r.p.m.,  240-480-V.,  Al.-Chal. 


. WANTED 


U.  S.  Government 


150  to  250  Kw.  MG  Generator  I 


U.  S.  Government 


PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  June  11,  1936. 
— Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  p.m.,  July  9, 
1936,  for  furnishing  all  labor  and  materials 
and  performing  all  work  required  for  the 
removal  and  replacement  of  one  freight 
elevator,  etc.,  in  the  U.S.P.O.  at  Jefferson¬ 
ville,  Ind.  Attention  is  directed  to  the 
special  conditions  of  bidding  set  forth  in  the 
specification.  Drawings  and  specifications 
will  be  supplied  free  to  each  contractor 
Interested  in  submitting  a  proposal.  The 
above  drawings  and  specifications  MUST 
be  returned  to  this  office.  Specifications 
and  drawings  (if  any)  will  not  be  furnished 
to  contractors  who  have  consistently  failed 
to  submit  propoals.  One  set  upon  request, 
and  when  considered  in  the  Interest  of  the 
Government,  will  be  furnished  builders’  ex¬ 
changes,  chambers  of  commerce  or  other 
organizations  who  will  guarantee  to  make 
them  available  for  any  subcontractor  or 
material  firm  interested,  and  to  quantity 
surveyors,  but  this  privilege  will  be  with- 
<lrawn  if  the  sets  are  not  returned  after 
they  have  accomplished  their  purpose.  If 
the  bid  is  in  excess  of  $2,000,  the  bidder  to 
whom  award  is  made  must,  when  regiiired, 
enter  into  a  written  contract  on  the  Stand¬ 
ard  Government  form,  and  furnish  perform¬ 
ance  bond  in  amount  representing  50  per 
cent  of  the  contract  nrlce,  within  fifteen 
days  after  the  prescribed  forms  are  pre¬ 
sented  to  him  for  signature.  Said  period 
will  be  extended  only  upon  presentation  to 
the  Contracting  Officer,  within  said  period, 
of  reasons  which,  in  the  opinion  of  the 
Contracting  Office  justify  th^  extension ; 
and  no  extension  of  more  than  10  days  will 
be  granted.  If  the  written  contract  and 
bond  are  not  received  within  said  period, 
the  Government  will  proceed  to  have  the 
work  required  by  the  specifications  per¬ 
formed  by  any  means  at  its  command,  and 
any  excess  cost  to  the  I!’.  S.  will  be  charged 
against  the  bidder  to  whom  the  award  was 
originally  made.  W.  E.  REYNOLDS.  As¬ 
sistant  Director  of  Procurement,  Public 
Works  Branch.  (221.) 


U.  S.  ENGINEER  OFFICE.  Clock  Tower 
Building,  Rock  Island,  Illinois.  Sealed  bids, 
in  duplicate,  will  be  received  at  this  office 
until  2:00  P.M.,  June  25,  1936,  and  then 
publicly  ojiened,  for  the  construction  and 
installation  of  a  Power,  Control  and  Light¬ 
ing  System  at  Lock  and  Dam  No.  18,  Mis¬ 
sissippi  River,  about  seven  miles  above  Bur¬ 
lington,  Iowa,  including  all  Central  Con¬ 
trol  Station  equipment,  lighting  equipment, 
electrical  wiring,  metal  work,  masonry,  etc. 
Further  Information  on  application.  (215) 


Set  direct  connected  to  4000  volt  | 
synchronous  motor  A.C.,  60  I 

cycles,  3  phase.  | 

W-488.  Electrical  World  * 

520  No.  Michigan  Ave.,  Chicago.  Ill.  I 


U.  S.  Government 


PROCUREMENT  DIVISION,  Public  Works 
Branch,  Washington,  D.  C.,  June  3,  1936. — 
Sealed  proposals  in  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  p.m.,  June 
30,  1936,  for  furnishing  all  labor  and  ma¬ 
terials  and  performing  all  work  required 
for  installing  one  freight  elevator  in  the 
federal  jail  at  Los  Angeles,  Cal.  Attention 
i.---  directed  to  the  special  conditions  of  bid¬ 
ding  set  forth  in  the  specification.  Draw¬ 
ings  and  specifications  will  be  supplied  free 
to  each  contractor  interested  in  submitting 
a  proposal.  ’The  above  drawings  and  speci¬ 
fications  MUST  be  returned  to  this  office. 
Specifications  and  drawings  (if  any)  will 
not  be  furnished  to  contractors  who  have 
consistently  failed  to  submit  proposals.  One 
set  upon  request,  and  when  considered  in 
the  interests  of  the  government,  will  be  fur¬ 
nished  builders’  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
sub-contractor  or  material  firm  interested 
and  to  quantity  surveyors,  but  this  priv¬ 
ilege  will  be  withdrawn  if  the  sets  are  not 
returned  after  they  have  accomplished  their 
purpose.  If  the  bid  is  in  excess  of  $2,000, 
the  bidder  to  whom  award  is  made  must, 
when  required,  enter  into  a  written  contract 
on  the  standard  government  form,  and  fur¬ 
nish  performance  bond  in  amount  represent¬ 
ing  50  per  cent  of  the  contract  price,  within 
15  days  after  the  prescribed  forms  are  pre¬ 
sented  to  him  for  signature.  Said  period 
will  be  extended  only  upon  presentation  to 
the  contracting  officer,  within  said  period, 
of  reasons  which,  in  the  opinion  of  the  con¬ 
tracting  officer,  justify  the  extension  ;  and 
no  extension  of  more  than  10  days  will  be 
granted.  If  the  written  contract  and  bond 
are  not  received  within  said  period,  the 
government  will  proceed  to  have  the  work 
required  by  the  specifications  performed 
by  any  means  at  its  command,  and  any 
excess  cost  to  the  U.  S.  will  be  charged 
against  the  bidder  to  whom  the  award  was 
originally  made.  Drawings  and  specifica¬ 
tion  may  be  obtained  at  the  office  of  dis¬ 
trict  engineer,  W.  A.  Newman,  232  Federal 
Office  Building,  San  Francisco,  Cal.,  or  at 
this  office  in  the  discretion  of  the  Assistant 
Director  of  Procurement,  Public  Works 
Branch.  W.  E.  REYNOLDS,  Assis^tant 
Director.  (223) 


PROCUREMENT  DIVISION.  Public  Works 
Branch,  Washington,  D.  C.,  June  3,  1936. — 
Sealed  proposals  in  diiplicate  will  be  pub¬ 
licly  opened  in  this  office  at  1  p.m.,  June 
30,  1936,  for  furnishing  all  labor  and  mate¬ 
rials  and  performing  all  work  required  for 
removal  and  replacement  of  one  passenger 
elevator  in  the  U.S.P.O.  &  Ct.  H.,  extension 
and  remodeling,  at  Bismarck,  N.  Dak.  At¬ 
tention  is  directed  to  the  special  conditions 
of  bidding  set  forth  in  the  specification. 
Drawings  and  specifications  will  be  supplied 
free  to  each  contractor  Interested  in  sub¬ 
mitting  a  proposal.  The  above  drawings 
and  specifications  MUST  be  returned  to  this 
office.  Specifications  and  drawings  (if  any) 
will  not  be  furnished  to  contractors  who 
have  consistently  failed  to  submit  proposals. 
One  set  upon  request,  and  when  considered 
in  the  interests  of  the  Government,  will  be 
furnished  builders’  exchanges,  chambers  of 
commerce  or  other  organizations  who  will 
guarantee  to  make  them  available  for  any 
subcontractor  or  material  firm  Interested, 
and  to  quantity  surveyors,  but  this  priv¬ 
ilege  will  be  withdrawn  if  the  sets  are  not 
returned  after  they  have  accomplished  their 
purpose.  If  the  bid  is  in  excess  of  $2,000, 
the  bidder  to  whom  award  is  made  must, 
when  required,  enter  into  a  written  contract 
on  the  standard  Government  form,  and 
furnish  performance  bond  in  amount  rep¬ 
resenting  50  per  cent  of  the  contract  urice, 
within  15  days  after  the  prescribed  forms 
are  presented  to  him  for  signature.  Said 
period  will  be  extended  only  upon  presen¬ 
tation  to  the  contracting  officer,  within  .said 
period,  of  reasons  which,  in  the  opinion  of 
the  contracting  officer,  justify  the  exten¬ 
sion  ;  and  no  extension  of  more  than  10 
days  will  be  granted.  If  the  written  con¬ 
tract  and  bond  are  not  received  within  Sciid 
period,  the  Government  will  proceed  to  have 
the  work  required  by  the  specifications  per¬ 
formed  by  any  means  at  its  command,  and 
any  excess  cost  to  the  U.  S.  will  be  charged 
against  the  bidder  to  whom  the  award  was 
originally  made.  W.  E.  REYNOLDS. 
Assistant  Director  of  Procurement,  Public 
Works  Branch.  (222) 


PROCUREMENT  DIVISION,  Public  'Works 
Branch,  Washington,  D.  C.  .May  28,  1936. 
— Sealed  proposals  In  duplicate  will  be  pub¬ 
licly  opened  in  this  office  at  10  a.m.,  June 
25,  1936,  for  furnishing  all  labor  and  mate¬ 
rials  and  performing  all  work  for  the  fur¬ 
nishing  and  installing  of  interior  lighting 
fixtures  in  the  U.S.P.O.,  Custom  House  and 
Court  House  at  Galveston,  Texas.  Attention 
is  directed  to  the  special  conditions  of  bid¬ 
ding  set  forth  in  the  specification.  Draw¬ 
ings  and  specifications  will  be  supplied  free 
to  each  contractor  interested  in  submitting 
a  proposal.  W.  E.  REYNOLDS.  Assistant 
Director  of  Procurement,  Public  Works 
Branch.  (216) 


